ELECTRONICS 


Why take the risk? 


of damage to expensive 
transistors and integrated 

circuits, when soldering? 

\ Use Antex low-leakage 

‘\ "aeiatioialas irons 


y AW 


CENTRE 


Model = 


The leakage current of the NEW X25 
is only a few microamps and cannot 4 
harm the most delicate equipment * 
even when soldered “‘live’. 
Tested at 1500v. A.C. This 25 watt tron 
with it’s truly remarkable heat-capacity \ 

will easily ‘“out-solder’”’ any conventionally \ 

made 40 and 60 watt soldering Irons, 


220-240 Volts or 
100-120 Volts 


Model Ce N 220 volts or 240 volts 


2 The 15 watt miniature model CCN. 
a also has negligible leakage. 
Test voltage 4000v. A.C. 
\ Totally enclosed element in 
ceramic shaft. Fitted 
long-life iron-coated bit 3/32” 


4 other bits available 
we 1/8", 3/16" 1/4” and 1/16" 


due to its unique construction advantages. . 4 
Fitted long-life iron-coated bit 1/8”. \ PRICE: £1.80 (rec. retail) 
2 other bits available 3/32" and 3/16”. OR Fitted with triple-coated, 
Totally enclosed element in ceramic PRICE: £1.75 (rec. retait) (iron, pipsel and S 
and steel shaft Bits do not “freeze” Suitable for production work Chromium) bit 1/8 
and can easily be removed and as a general purpose iron PRICE: £1.95 (rec. retail) 
A SELECTION OF OTHER SOLDERING EQUIPMENT. 
MODEL _ contains 15 Watt miniature iron fitted 
SK.1 KIT aay » with 3/16” bit, 2 spare bits 5/32” 


and 3/32'', heat sink, solder, stand 


MODEL CN ae and ‘‘How to Solder” booklet. 


Miniature 15 watt soldering iron fitted 3/32” iron- 
ea : PRICE £2.75 


coated bit. Many other bits available from 3/64” to ; 7 ne 
3/16", Voltages 240, 220, 110, 50 or 24 (Rec. retail) ; 
PRICE: £1.70 (rec. retail) a MODEL SK.2 KIT 
contains 15 Watt 
So ene she ePceldecingn steal entnenieeel miniature iron fitted with 3/16" bit, 
iniature wa soldering tron Titted wi nicke 2 bit 5 BOL J 3/32" ‘ 
plated bit 3/32”. Voltages 240 or 220. spate Bits) (ate a 2 pene q 
PRICE. £1.70 (rec. retail) : eee earn eg 
Swatdee booklet ‘How ere 
: janine to Solder’ 
——ai 2 - ac PRICE £2.40 
MODEL (Rec. retail) 
MODEL G ¥ MES.KIT Battery-operated 12v. 25 watt 


18 Watt miniature iron, fitted with long life iron- 
coated bit 3/32’. Voltages 240, 220 or 110. 


iron fitted with 15’ lead and 2 heavy clips 
for connection to car battery. Packed in strong 


PRICE. £1.83 (rec. retail) b_- — “blastic wallet with booklet “How to Solder.” PRICE £1.95 
(Rec. retail) 
(ae Please send the ANTEX | enclose cheque/P.O./Cash 
colour catalogue. (Giro No. 2581000) 
fe] Please send the following: 
From radio or electrical dealers, 
car accessory shops or, NAME 
in case of difficulty direct from:— ADDRESS 
ANTEX LTD. FREEPOST . 
(no stamp required) Plymouth 
PL11BR Tel: 0752 67377 PE2 
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An easy to build inexpensive portable a.m. radio using the latest integrated circuit 
BIOLOGICAL AMPLIFIER by D. Bollen 126 
A brain rhythm frequency meter and a cardiophone ; 
P.E. SOUND SYNTHESISER—1 by G. D. Shaw 140 
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AUDIO FREQUENCY DISCRIMINATOR by G. F. A. Hoffman de Visme 133 
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INDUSTRY NOTEBOOK by Nexus e 146 © 
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©IPC Magazines Limited 1973. Copyright in all drawings, photographs and articles published in PRACTICAL 
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable 
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The revolutionary new 
_Supertester ‘ 


Buy it for what it is. 
Or buy it for what it can be. 


The Supertester 680R 1s a completely new concept in measuring instruments. 
itself a high quatity test meter with eighty ranges on a 128mm mirror backed scale 
it is also the basis of a complete measurement system. With the addition of 
the appropriate accessories tt can measure a wide range of values including 
light. temperature, gauss and phase sequence. And there are other 
accessories to greatly extend the 680R}'s range. The 680R System offers many 
advantages over Conventional test meters including tremendous versatility 
and economy 


ACCESSORIES TO CONVERT THE SUPERTESTER 680R TO THE FOLLOWING: 


SUPER. 
TESTER 
680R 


a SPECIFI- 

Amperclamp Signal Temperature CATION 
~- - Injector Probe 3 de 
ee FOnmeasur Producing Covering the range tanges from 
- (ng ac 1kHz and 3 Cto + 200°C iO 0 CY 12 
Soma to SOOkHE eu APES USA 

500A titgs' | Sgnals RP 20.00011'V Accuracy 


1% It ac. ranges from 2 
to 2500V 10 ranges trom 
250uA to 5A 4,00012/¥ Accur 
acy 2° Resisiance: 6 ranges 


Gauss PhaseSequence ElectronicVoltmeter Transistor 
Meter Indicator to sate input resist’ Tester 


phase ance 1tMt) 


‘ from 0-5{t to 100MM. Reactance: 
For measur i sequence of £18 00 eek 1 range of 010M. Frequency 2 
i ng magnetic a a 3-phase diodes ranges of 0-50 and 0-SOQ0Hz Outpul 
dieig 4 supply £9 95 £11 00 Volts: 9 ranges from 10 to 2000V 
£11 98 : Oecibels: 10 ranges trom - 24 10 +700B 


— SHUNTS D.C. 25.50 AND 100A £4.50 each. CURRENT TRANSFORMERS A.C. 25 AND 100A £7 00 each. E.H.T. PROBE Capacitance: 6 ranges 4 ranges from 20 to 


20,000mF from internal battery and 2 ranges 


= Extends d.c. voltage to 25.000V. £5 95 0 
ex et : d from 50,000 :0 500,000pF using mains 
UF — ema ELECTRON IC B ROKE RS LTD aah AS Sh enced £18 50 complete with case and probes. 


LASKYS Super 
New Year Offer 


Lasky’s bring the pleasure of real stereo to you this New Year at an unbeatable bargain 
Price - with the exclusive RIGONDA ‘‘Electroacoustic'’ stereo system. This tremendous 
quality system comprises two RIGONDA combined amplifier/speaker units (each containing bass, 
and treble speakers) housed in handsome teak veneer cabinets, with brushed aluminium grille 
panel. All controls inctuding bass. treble, and volume together with input sockets etc.. are neatly 
inset at side of cabinet, The system is completed by an attractive B.S.R. 4 speed Auto-record 
changer with cartridge and sapphire stylus, styrene plinth and tinted cover. The RIGONDA 
Stereo system will bring all the magic of stereo to your home with rich tone and ample six watts 
(max each unit) output power. Size - each RIGONDA: 23 x 10} x 9gin. Player size: 13} x 8x 54in 
All units AC mains operated. RIGONDA units may also be used singly to provide enhanced 
sound and power from Transistor Radio sets, mono tape recs. and record players with suitable 
output. 9V DC output provided to power radio or cassette recorder. Complete with all 
leads etc. Fully gucranteed. DEFINITELY THE STEREO BARGAIN OF THE YEAR 
ORIGINAL LIST VALUE OF THE SYSTEM AS OFFERED OVER £46.00! 


COMPLETE STEREO SYSTEM—NO EXTRAS 


LASKYS SUPER 
NEW YEAR 
OFFER PRICE 


RIGONDA units are available separately lor use with existing equipment or any record player of your choice £11-50 each —C & P 50p or £22:00 per pair -C & PB5p. 


See Laskys full page advertisement for addresses 
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THIS IS THE FIRST PAGE 


BI-PAK SECTION 


OF THE GREAT 


BRAND NEW FULLY GUARANTEED DEVICES 


ACL1O7 0-20 ADI62 088 BC148 0-10 BD137 0-45 BFI88 0:40 OCi9 0-35 26371 0-16 2N2219 0-20 2N3054 0-46 2N4059 0-10 
acll3 0-20 ADI61¢ BC149 0-12 BD138 0-50 BF194 0-12 0C20 0-63 2G371B 0-12 2N2220 0-22 2N3055 0-50 2N4060 0:12 
AC115 0-23 AD162 (MP) BC150 0-18 BD139 0-55 BFI195 0-12 OC22 0-38 26373 0-17) 2N2221 0-20 2N3391 0-14 2N4061 0-12 
AC1I7K 0-20 0-55 BCI151 0-20 BD140 0-60 BFI196 0-14 0C23 0-42 2374 0-17) 2N2222 0-20 2N33914 0-16 YN4062 0-12 
AC122 0-12 ADT140 0-50 RC152 0-17 BDI55 0-80 BF197 0-14 OC24 0-56 26377 0-30 2N2368 0:17 2N3392 0:14 2N4284 0:17 
AC125 0-17) AF1I14 0-24 BC153 0-28 BD175 0-60 BF200 0-45 OC25 0-38 26378 0-16 2N2369 0:14 2N3393 0:14 2N4285 0-17 
AC126 0-12?) AFII5S 0-24 BC154 0-30 BDI76 0-60 BF222 0-95 OC26 0-25 26381 0:16 2N23694 0-14 2N3394 0:14 2N4286 0:17 
AC127 0-17 AF1I16 0-24 BC157 0-18 BDI77 0-65 BF257 0-45 OC28 0-50 2G382 0:16 2N2411 0:24 2N3395 0-17 2N4287 0-17 
AC128 0-17 AF117 0-24 BC158 0-12 BD178 6-65 BF258 0:60 OC29 0-50 2G401 0-30 2N2412 0:24 2N3402 0-21 2N4288 0-17 
AC132 0-14 AF118 0:35 BC159 0-12 BDI79 0:70 BF259 0-85 OC35 0-42 2G414 0-30 2N2646 0-47 2N3403 0-21 2N4289 0-17 
4AC134 0-14 AFI124 0-30 BC160 0-45 BDI80 0-70 BF262 0-55 OC36 0-50 2G417 0:25 2N2711 0-21 2N3404 0-28 2N4290 0-17 
AC137 0-14 AF125 0-25 C161 0:50 BD18 0-65 BF263 0-55 OC41 0-20 2N388 0-35 2N2712 0-21 2N3405 0-42 2N4291 0-17 
AC141 0-14 AF126 0-28 BC167 0-12 BDI86 0-65 BF270 0-35 OC42 0-24 2N388A 0-55 2N2714 0-21 2N3414 0:15 2N4292 0-17 
AC1I41K 0:17. AF127 0-28 BC168 0-12 BDI87 0-70 BF271 0-30 OC44 0-15 2N404 0-20 2N2904 0:17 2N3415 0-15 2N4293 0-17 
AC142 0-14 AF139 0-30 © BC169 0-12 %BD188 0-70 BF272 0-80 OC45 0-12 2N404A 0:28 2N2904A 0-21 2N3416 0-28 2N5172 0:12 
AC142K 0:17) AF1I78 0-50 BCI170 0-12 BD189 0:75 BF273 0:35 OC70 0-10 2N524 0:42 2N2905 0-21 2N3417 0-28 2N5457 0-32 
ACI51 0:15 AFI179 0:50 BCI71 0-14 BD190 0-75 BF274 0:35 OC71 0-10 2N527 0:49 2N2905A 0-21 2N3525 0-75 2N5458 0-82 
AC1S4 0-20 AF180 0-50 BCI72 0-14 BD195 0-85 BFW10 0:60 OC7% 0-14 2N598 0-42 2N2906 0-15 2N3646 0:09 2N5459 0-40 
AC155 0-20 AF181 0-45 BC173 0-14 BDI96 0-85 BFX29 0-27 OC74 0:14 2N599 0-45 2N29064 0-18 2N3702 0:10 28301 0-50 
AC156 0-20 AF186 0:45 BCI74 0-14 BD197 0-90 BFX&84 0-22 OC75 0-15 2N696 0-12 2N2907 0:20 2N3703 0:10 283024 0:42 
AC157 0:24 AF239 0-37 BC175 0-22 BDI98 0:90 BFX85 0-30 OC76 0:15 2N697 0:13 2N2907A 0-22 2N3704 0-11 28302 0:42 
AC165 0-20 AL102 0-65 KC177 0-19 BDI99 0-95 BFX86 0-22 OC77 0:25 2N698 0-24 2N292. 0:14 2N3705 0:10 28303 0-55 
(cb) AC166 0-20 AL103 0-65 BC178 0-19 BD200 0-95 BFX87 0-24 OC81 0-15 2N699 0-85 2N2924 0:14 2N3706 0:09 28304 0:70 
AC167 0-20 ASY26 0-25 BCI79 0-19 BD205 0-80 BFX88 0:22 OC81D 0:15 2N706 0:08 2N2925 0:14 2N3707 0-11 28305 0-84 
(4) AC168 0-24 ASY27 0-30 BC1aN 0-24 BD206 0-80 BFY50 0-20 OC82 0:15 2N706A 0:08 2N2926 (@) 2N3708 0:07 28306 0:84 
AC169 0:14 ASY28 0-25 BC181 0-24 BD207 0:95 BFY51 0-20 OC82D 0:15 2N708 0-12 0:12 2N3709 0-08 28307 0-84 
= AC176 0-20 ASY29 0:25 C182 0-10 BD208 0:95 BFY52 0:20 OC83 0-20 2N711 0:30 2N2926 (Y) 2N3710 40-09 28321 0-56 
iol} | «= ACLI7 0-24 ASY50 0-25 BCi82L 0-10 BDY20 1:00 BFY53 0:17 OC84 0 0:35 0-11 2N3711 0:09 29322 0-42 
Neg | =ACI78 0-28 ASY51 025 BC183 0-10 BFI1I5 0:24 BPX25 0-85 OC139 0 0:24 2N2926 (0) 2N3819 0:28 28322A 0-42 
AC179 0-28 ASY52 0-25 BCI83L 0:10 BFI1I17 0:45 BSX19 0:15 OCI140 0- 0-50 0:10 2N3820 0:50 28323 0-56 
cob) AC180 0-17 ASY54 0-25 BC184 0-12 BF1I18 0-70 BSX20 0-15 OCl169 0 0-28 2N2926 (R) 2N3821 0:35 289324 0:70 
: AC1I80K 0-20 ASY55 0-25 BC184L 012 BFII9 0:70 BSY25 0:15 OC170 0 0-28 0-10 2N3823 0-28 28325 0:70 
AC1B1 0:17 ASY56 0-25 BC186 0-238 ©BFI121 0:45 BSY26 0-15 OCI71 0 0-20 2N2926 (B) 2N3903 0:28 28326 0-70 
® AC181K 0-20 ASY57 0-25 BC187 0-28 4 BF1I23 0:50 BSY27 0-15 OC200 0 0-20 0-10 2N3904 0:30 289327 0-70 
ee AC187 0:22 ASY58 0-25 BC207 0-11 BF125 0-45 BSY28 0-15 OC201 0 0-14 2N3010 0:70 2N3905 0:28 29701 0-42 
AC187K 0:20 A8Z21 0-40 BC208 0-11 BF127 0-50 BSY29 0:15 O0C202 0 0:30 2N3011 0-14 2N3906 0:27 40361 0-40 
he 4C188 0-22 BC107 0-09 BC209 0-12 BF152 0-55 BSY38 0-18 OC203 Q- 0-21 2N3053 0:17 2N4058 0:12 40362 0:45 
AC188K 0-20 BC108 0-09 BC212L 0-11 BF153 0-45 BSY39 0-18 OC204 0: 0-21 
jo} ACY17 0:25 BC109 0-10 BC213L 0-11 EBLOE ° a0 pay sG ° ee eed o- eed 
B ACY1I8 0:20 BC113 0-10 RC214L 0-14 F155 5 v41 C309 0: 0- 
ACYI9 0-20 BCll4 0-15 BC225 0-25 BFI56 048 BSY9 0-12 P3i6A 0 0-14 DIODES AR DPB ECTIRIERS 
ACY20 0-20 BC115 0-15 BC226 0:35 BF157 0:55 BSY95A 0:12 P397 0 0-14 AA119 0-08 BYI33 0-21 OA10 0-35 
Q ACY21 0-20 BCi16 0-15 BCY30 0-24 BFI158 0:55 Bul05 2:00 OCP71 0- 0-17 AA120 0:08 BY164 0:50 OA47 0-07 
ich) ACY22 0:16 BC117 0-15 BCY31 0-26 ©BF159 0-60 ClIIE 0-50 ORP12 0- 305 0-17 AA129 0-08 BYX338/30 OA7O0 0-07 
ACY27 0-18 BCli8 0-10 BCY32 0-80 BFI60 0-40 C400 0:30 ORPHO 0- 306 0-21 AAY30 0:09 0-42 OA79 0:07 
® ACY28 0:19 BC119 0-80 BCY33 0-22 BFI62 0-40 C407 0-25 ORP61 0:40 2N1307 0-21 AAZ13 0-10 BYZ1O 0:35 OA81 0:07 
A ACY29 0:85 BC120 0-80 BCY34 0-25 BF14 0-40 C424 0:20 ST140 0-12 2N1308 0:23 BAI00 0:10 BYZ11 0:30 OA85 0-09 
ACY30 0/28 BC125 0-12 BCY70 0-14 BFI64 0-40 ©425 0:50 8T141 0-17) 2N1309 0:28 BATI6 0-21 BYZ12 0:30 OA90 0-06 
ACY31 0-28 8C126 0:18 BCY71 0-18 BFI65 0-40 C426 0:35 TIS843 0-30 2N1613 0-20 BAI26 0-22 BYZ13 0:25 OA91 0:06 
S ACY34 0-21 BCI32 0:12 BCY72 0:14 BFI67 0-22 C128 0-20 UT46 0-27 2N1711 0-20 BA148 0-14 BYZ16 0-40 OA95 0:07 
ACY35 0-21 BCI34 0-18 BCZ10 0-20 BFI73 0-22 C441 0:30 26301 0-09 2N1889 0:32 BALS4 0-12 BYZI7 0:85 OA200 0-06 
ea ACY 36 0-28 = BCL35 0-12 BCZ11 0-25 BFI76 0:35 C442 0-30 26302 0-19 2N1890 0:45 BAIL5S 0-14 BYZI8 0:35 OA202 0:07 
& ACY40 0:17) BC136 0-15 BCZ12 0-25 BF177 0-35 444 0:35 26303 0-19 2N1893 0:37 BAI56 013 BYZ19 0-28 8sD10 0:05 
aCY41 0-18 = BC137 0-15 BD121 0-60 86BF178 0:80 C450 0-22 26304 0:24 2N2147 0:72 BY100 0-15 C62 8D19 0:05 
ACY44 0:35 BC139 0:40 BD123 0:65 BFI79 0-30 MATI00 0:19 26306 0:40 2N2146 0°57 BYIO! 0-12 (g) OA91 IN34 0-07 
‘~~ AD130 0:38 BC140 0-80 BD124 0-60 BFI80 0-30 MATIO1 0:20 2G308 0:35 2N2160 0-60 BY 105 0:17 0-05 IN34A 0-07 
=a AD140 0:48 BUl41 0-30 BD131 0-50 BF18) 0-30 MATI120 0:19 26309 0-35 2N2192 0:35 BYI114 0-12 CGE51 1N914 0-06 
AD142 0-48 BC142 0-30 BDI32 0:60 BFI82 0:40 MATI21 0-20 26339 0-20 2N2193 0-35 BYI26 0-14 (Ey) OA70- IN916 0-06 
Oo AD143 0-38 BC143 0-30 = BD133 0-65 BFI83 0:40 MPF102 0:42 263394 0:16 2N2194 0-35 BY127 015 OA79 0:08 %IN414B 0-06 
ADI49 «0:50 =BC145 0-45 BDI35 0-40 BFI84 0-25 MPF104 0-37 26344 0-18 2N2217 0-22 BY128 O15 OAS 0:35 18021 0-10 
a ADI61 0-33 =BC147 0-10 BDi36 0-40 BF185 0-30 MPF105 0:37 26345 0-16 2N2218 0-20 BY130 0-16 OASSL 0-21 I8951 0-06 
a 
JUMBO COMPONENT PAKS THE NEW S.G.S. EA 1000 AUDIO 
x] NEW COMPONENT PAK BARGAINS MIXED ELECT KONIC COM PONENTS 
Cia Exceptionally goud value AMP MODULE * Guarantee 
i ae . Realstors, capacitors, pots, electrolytics . 
Xo. Qty. Description Brice and coils plas many other useful items. 
g C1 250 Resistors mixed values approx. couat by weight 0-50 Approximately 3lbs in weight. Price incl. a S 
cof) C2 200 Capacitors mixed values approx, count by weight 0-50 P. & P. 21-50 only. 
C3 50 Precision Resistors 1%, -01% mixed values 0-50 R.M.S. 
4) C4 75 3th W Resistors mixed preferred values 0-50 
y C5 & Pieces assorted Ferrite Rods 0-50 BRAND NEW ONLY 
C6 2 Tuning Gangs, MW/LW VHF 0-60 
ts 1 Pack Wire 50 metres assorted colours 0-50 POST OFFICE £2: 63 each 
C8 10 Reed Switches 0-50 TYPE TELE- yd 
bed] C29 3 Micro Switches 0-50 Modual) Tested and: querentect 
PHONE DIALS Qty. 1—9 22-63; 10-25 82-28 Price each. Larger 
= C10 15 Assorted Pots & Pre-Sets 0-50 quantities quoted on request. Full hook-up diagrame 
cll & Jack Sockets 3 x 3-5m2 x Standard Switch Types 0-50 ON LY 75 h and complete technical data supplied free with each 
C12 40 Paper Condensers preferred types mixed values 0-50 Pp eac modual or available separately at 10p each. 
C13 20 = Electrolytics Trang. types : 0-50 
cl4 1 Pack assorted Hardware—Nuts/Bolts, Grommets etc. 0-50 
C15 4s“ Mains Toggle Switches, 2 Amp D/P 0-50 2 
C16 20 Assorted Tag Strips & Panels 0-50 SY Ss iJ = NI 1 Ss jj FE R E Oo 
C17 ~=—«:10 Assorted Control Knobs 0-50 
cls 4 Rotary Wave Change Switches 0-50 
C19 3 Relays 6—24V Operating : 0-50 § Each Kit contains two Amplifier Mod- 
C20 4 Sheets Copper Laminate approx. 10° x 7 0-50 


Please add 10p post and packing on all componeat packs, plus a further 10p 
on pack Nos. Cl, C2, C19, C20. 


PLUS-MUCH MORE- 


SEND NOW FOR THE 
BI-PAK “Component Catalogue” 


NOW-7URN OVER FOR 
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ules, 3 watts RMS, two loudspeakers, 
15 ohms, the pre-amplifier, trans- 
former, power supply module, 
front panel and other acces- 
sories, as well as an_ illus- 
trated stage-by-stage instruc- 
tion booklet designed for the 


ONLY 


beginner. 
Further details available on £1 6 > 95 Does 
request. ai 
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The largest selection 


NEW LOW PRICE 


TESTED S.C.R.’s_ | KING OF THE PAKS — Unequalled Value and Quality | QUALITY TESTED seMIconDUCTORS 


PIVIA 34 5A 54 7A 10A 16A 30A Pak No. Roce 
TOS TO66TO6TO64T048TO48 T0438 T048 WwW BI- 

50 0:23 0-25 0-35 0-35 0-47 0-50 0-53 1-15 NE BI-PAK UNTESTED Ql 20 Red spot transistors PNP . 0-50 
100 0-25 0-33 0-47 0-47 0-50 0-58 0-63 1-40 SEMICONDUCTORS Q2 16 White pot R.F. transistors PNP 50 
200 0-35 0:37 0-49 0-49 0 57 0-61 0-75 1-60 Q3 4 OC 77 type transistors ..... 50 
400 0:43 0-47 0:56 0-56 0-67 0-75 0-93 1:75 Qi 6 Matched transistore OC 44/45/61 81D 50 
600 0-53 0-57 0-68 0-68 0-77 0-97 1-25 Satisfaction GUARANTEED In Every Pak, or money back. Q5 4 OC 75 transistora ... 50 
800 0-63 0:70 0:80 0-80 0-90 1-20 1-50 4-00 Q8 5 OC 72 transistors .. 50 
ie es ag ap men HP aK: NO: Description Price] Q7 4 AC 128 transistors PNP high gain. 50 
SIL. RECTS. TESTED U_1_120 Glase Bub-Min. General Purpose Germaniuin Diodes. 0-50]. 05 9 Ga gy ytrammistors PNP. HS 
“Germanium Transistors AF/RF . 0-507Q10 70071 type transistor 50 

PIV 300mA 750A TA 15A 3A 10A U2 60 Mixea uae P 

500 04, 0. OB 0:05 0-07 a 14 0-21 BoA U 3 75 Germanium Gold Bonded Sub-Min. like OAS, OAdT . O-6OF QIl 2 AC 127/128 Coniblementety pale 

1000-04 0-06 0-05 0-13 0-16 0-23 0-75} U 4 40 Germanium Transistors like OC81, ACI28 PUIBON Oy She bo 
2000-05 0:09 0-06 0:14 0-20 0-24 1-00 = DTaONT ¥ = 60 cS 6 type transistors 

4000-06 0-13 0-07 0:20 0-27 0-37 1-25 U5 60 200mA Sub-Min. Silicon Diodes ; i 0:6 Q13 3 AF 137 type transistors 60 
6000-07 0-16 0:10 0-22 0:34 0:45 1-86 U 6 30 Sil. Planar Trans. NPN like BSY95A 2N706 5 0-504) Q14 3 OCT H.F. type transistors 50 

8000-10 0-17 0-11 0-25 0-37 0-55 2-00 | U7 16 Bil. Rectifiers TOP-HAT 750mA VLTG. RANGE up to 10000-50 | 2157 aie ee ene OTS: ae 
Lan orl Cae O14 e260 ons oo8 250 | U8 50 Sil. Planar Diodes DO-7 Glass 250mA Hke OA200/202 .. 0-60) gig 2 GETS9O low noise Gerinaniain 

U9 20 Mixed Voltages, 1 Watt Zener Diodes 0-50 é Lrannistors 3 : 50 
ees | 9 aes RO St ong 5 NPN2 x ST.1413 x 8T.140.... 0-50 
TRIACS FULL RANGE OF Ul0 «20 BAY50 charge storage Diodes DO-7 Glass ; ; oO 50 QI8 4 MADT'82 x MAT 10062 MAT 
VBOM2A 6A 104 | ZENER DIODES Uli 26 PNP Bil. Planar Trans. TO-5 like 2N1152, 2N2905 .... 0-60 120 50 
ee 1 T0-66 TO fe VOLTAGE RANGE] U12 12 Silicon Rectifiers Epoxy 500mA up to 800 PIV _ 0-507 Q19 3 MADT’S2 x MAT101&1 x MAT 
; ; 23 Pe 2-33. 400mV (DO-7] UI3 30 PNP-NPN Sil. Translators OC200 & 28 104 ; 0-50 rey eu LT eee ep a0 80 
Dp Dp ip “aw 2 — sl ri H nl Tal A. 
10080508 | eee 10 Gooro | UL4 150 Mixed Billcon and Germanium Diodes cscs. 0601 Qo) 4 AC 127 NPN Germanium transistors 0-50- 


200) =«=50 60 90 


400070 75 1-10 
————_______ 
DIACS 
FOR USE WITH 

TRIACS ¥ 
BR100 (D32) 87p each 


FREE 


One 50p Pak of your 
own choice free with 
orders valued £4 or over. 


BRAND NEW TEXAS 
GERM. TRANSISTORS 


Coded and Guaranteed 
Pak No. EQVT 
Tl 8 263713) OC71 
T2 8 D1374 OC75 
T3 8 D1216 0C81D 
T4 8 2G381T OC81 
T5 8 2G382T OC82 
T6 & 263448 OC44 
T7 8 2G345B OC45 
T8 8 26378 Oc78 
8 


2G399A 21302 
T10 8 26417 AF117 


All 80p each pak 


2N2060 NPN SIL. DUAL 
TRANS. CODE 11699 
TEXAS. Our price 25p 
each. 


120 ¥VCB MIXIE DRIVER 
TRANSISTOR. Sim. 
RBSX21 & C407, 2N1893 
FULLY TESTED AND 
CODED ND 120. 1-24 
1?p each. TO.5 N.P.N. 
25 up L5p each. 


Ail. trans, suitable for 
P.E. Organ. Metal TO-18 
Favt. ZTX300 5p each. 
Any Qty. 


POWER 
TRANS 
BONANZA! 


GENERAL PURPOSE GERM. PNP 


Coded GP100. BRAND 


REPLACE. :—OC25-28-29- 
-453. T13027-3028, 2N250A, 


404—405-406-430- 451-452 
2N456A-457A-458A, 2N51 


¥CBO 80V VCEO 50V IC 10A PT. 30 WATTS Hite 


30-170. 
PRICE 1-24 
4838p each 


SILICON High Voltage 


Stud) 25p ea. All tully U15 25 NPN Bil. Planar Trans. TO-5 like BFY 51, 2N697 - 
tested 59%, tol. and} U16 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 
marked. Btate voltage 1j7 30 Germanium PNP AF Transistors TO-5 like ACY 17-29 
Pequired; UIs 8 6 Amp Silicon Rectifiers ByZ13 Type up to 600 PIV 
U19 = 25 Silicon NPN Transistors like BC108 
1Oamp POTTED | i559 —ia 1-5 Amp Bilicon Rectifiers Top Hat up to 1000 PIV 
BRIDGE RECTIFIER U21 30 AP. Germanium Alloy Transistors 26300 Series & OC71 
on heat sink. 23 30 MADT"s like MHz Series PNP Transletors 
IOOPIV. 90p each =| 024 20 Germanium 1 Amp Rectifiera GJM Series up to 300 PIV 


60 | Q22 20 NKT transistors A.F. R.F. coded . 
50 | Q23 10 OA 202 Silicon diodes sub-min... 
r Q24 8 OA 81 diodes 
50 7 Q25 15 IN914 Silicon diodes 75 PIV 75mA 
-60 | Q26 & OAGS Germanium diodes eub-min 
50 IN#9 

Q27 2 104 PIV Silicon rectifiers T8425R. 
2 Bilicon power rectifiera BYZ 13 
-50 1 Q29 4 Silicon transistors 2 x 2N696, 
50 1 x 2N697, 1 x 2N698 
50 Q30 7 Silicon switch transistors 2N 706 


SOS EOD Vg; d1\0\/ 9/0 
a 
° 
© 
iF 
@ 


2 999° © 89 FS F & 298 seeee0o & SO Fo SOC eooccecoce 
a 
o 


sa A AE NPN 50 
U25 25 300 MHz NPN Bilicon Transistors 2N708, BSY27 60] Q31 6 Bilicon awitch tranaistore 2N708 
NEW LINE U26 30 Fast Switching Silicon Dloves like IN914 Micro-Min._ 50 NPN : 50 
Plastic Encapsulated U27 12 NPN Germanium AF Transistors TO-1 like AC127 50) Cotas ere sulcon translators 2x 2015 aed 
2 Amp: BRIDGE RECTS. | (399 10 1 Amv SCR’s TO-5 can, up to 600 PIV CRB1/25-600 2:00} 933 3 Silicon NPN transistors 2N 171 50° 
SOC See 3 each | 030 _ 15 Plastic Silicon Planar Trans. NPN 2N2926 0-50} Q34 7 Silicon NPN transistors 2N2369, 
490 y RMS 48p |, | U31 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0-50], 500MFlz (code P37) . : 50 
kin a a - “ Q35 3 Silicon PNP TO-5. 2 x 2NvU904 & 
Size 15 mm x 6 mm. | UR2 25 Zener Diodes 400mW DO-7 case 3-18 volts mixed 0-50 1 x 2N2005 50 
U33 15 Plastic Case 1 Amp Silicon Rectifiers 1N4000 Series _ 9:50] Q34 7 2N3646 TO-18 plastic 300 MHz NPN 0-50 
TT ONE U34 30 Silicon PNP Alloy Trans. TO-5 BCY26 28302/4 0:50 na 3 aN 3053 NEN. pun teennlelors: 50 
.  Eqvt. 1 ia % a 7 Pp 7 F b ransistors 4 x 2? 3 xX 
Eqvt. TI843.. BEN3000 | U35 25 Silicon Planar Transistors PNP TO-18 2N2906 0°50 2N3702 ; 3 a 60 
27p cach, 25-99 255] U36 25 Bilicon Planar NPN Transistors TO-5 BF Y50/51/62 501 Fae a a ge 
100 UP 20p U37 —-30 Bilicon Alloy Transistors 80-2 2 oe p =e i is n ELECTRONIC §LIDE-RULE 
U38 20 Fast Switching Silicon Trana. NPN 4! Hz2 : The MK Slide Rule. desi ' 2 
z oeth) ae . designed to simplify Elec: 
CADMIUM CELLS U39 30 RF. Germ. PNP Transistors 2N1303/5 TO-5 ..... 0°50 J tronic calculations features the following acales 
ORP12 43p U40 10 Dual Transistors 6 lead TO-5 2N2060 ... 0-50] Conversion of Frequency and Wavelength. 
ORP60, OK P61 40p each | — 7; — Calculation of L, ( and fo of Tuned Circuits. 
— Ual 25 RF Germaniuin Transistors TO-6, OC45, NKT72 0°50 | Resctance and Self Inductance. Area of Circles, 
GENERAL PURPOSE] U42_ 10 VHF Germanium PNP Transistors TO-1 NKT667, AF117 0-50 | \Voiume of Cylinders. Resistance of Conductors 
NPN SILICON SWITCH-} U43 25 Sil. Trans. Plastic TO-18 A.F. BC113/114 0:50 Weight. ot Canina Decivel Calculations 
ING TRANS. TO-18] 7; —TO-5 I 7 <0 | Angle Functions. Natural Logs and ‘e’ Functions, 
SIM. TO 2N700/8, BSY- | (44 20 Sil. Trans. Plastic TO-5 BCNS5/NPN 2040:50)) sraltiplication:.andl (Division: “Sauaring. Cabing 
27/28/85A. All usable} USS 7 3A SCR. TO66 up to 6O0P1V : 1:00 J and Square Roots. Conversion of kW and Hp. 


devices 10 Open OF BOL | ——— a s | A ust for every electronic engineer and enthuai- 
circuits. ALSO AVAIL- | Code No‘s. inentioned above are given as a guide to the type of device in | ast. Size: 2 em x 4em. Complete with care and 
ABLE in PNP Sim. to J the pak. The devices themselves are normally unmarked instructions. Price each: £3-35 
2N2906, BCY70. When 
ordering please atate 


SILICON PHOTO TRAN- INTEGRATED CIRCUIT PAKS 
prelerence NENIOREN E BISTOR. TO-18 Lens end 
£p NPN Bin. to BP x25 and P21. Manufacturers ‘Fall Outs'* which include Functional and Part-Functional Unita. 
20 For 0-50 BRAND NEW. Full data These are classed as ‘out-of-apec’ from the maker's very rigid specifications, but 
50 For 1-00 avaiable. Fully guaranteed. are Ideal for learning about I.C’s and experimental work. 
200 Lie 176 Qty. 1:2425-99 100 up i 
500 For 7-50 Pak No. Contents Price Pak No. Contents Price Pak No. Contents Price 
1000 Fo 13-00 Priceeach 45p 40p 85p | 
: UICOO =12x 7400 0:50 UICS6=5x7446 0:50 | UIC86--5 x 7486 50: 
UICOL=12x7401 0:50 UIC47 =5 x 7447 “50 | U1C90 = 5 x 7490 50 
SIL. G.P. DIODES £p F.E.T.’S UICO2= 12x 7402 0-60 | UICIB=5x7458 0-50 | UICV1=5x 7491 50 
300mW 30. 0-50 UICO3 = 12 x 7403 60 UIC5O= 12% 7450 0-50 | UIC92 5x 7492 50 


4OPIV(Min.) 100. 1-50 2N3819 8p 2N5458 0p 
rs : 2N3820 Op 2N54 Ip 
Sub-Min. 500. 8-00 é f 

a 2N3821  88p BFW10 405 
Pull Tested 1,000. 9°00) oN3323° « 80p ~MPFI0S 40 
Ideal tor Organ Builders. D » 


UIC04 = 12 x 7404 
UICOS = 12 x 7405 
UIC06 =8 x 7406 
UIC07 =8 x 7407 
UVIC10=12 x 7410 
UICIS =8 x 7413 
UIC20 = 12 x 7420 
UIC30 = 12 x 7430 
UICIO = 12 x 7440 
UIC4} x 7441 
UIC42 x 7442 
UIC43 x 7443 
UIC44 =5 x 7444 


50 UICS1 = 12x 7451 
“60 UICS3 = 12 x 7453 
50 UIC54 = 12 x 7454 
50 U1C6O= 12 x 7460 UICY9E = 5 x 7496 

50 UIC70 =8 x 7470 UIC100— 5 x 74100 


0 
0 
0 
0:50 UIC93 = 5 x 7493 
0 
0 
0 
0 
50 UIC72=8x7472 0-50 UICIZ1=5 x 74121 
0 
0 
0 
0 
0 
0 
0 


60 | UlC94=5 x 7494 
50 | UIC95—5x 7495 
| 
| 


U1C73=8 x 7473 “50 UIC141—5x 74141 
50 UIC74=8 x 7474 “50 UICI51 =5 x 74151 
-50 UICT5 =8 x 7475 “60 UICI54 =6 x 74154 
50 UIC76 =8 x 7476 -80 | UIC193=5 x 74193 
$0 | UIC80=5x7480 “50 UICI99=5 x 74199 
50 UIC81=5x 7481 : 


NEW EDITION 1971 


TRANSISTOR EQUIVALENTS 
BOOK. A complete cross reference 
and equivalents book for European, 
American and Japanese Transis- 


NEW TO-3 CASE. POSS. 
30-35-36. NKT 401-403- 


eeeooceespeSescoeeDSe 
eg 
o 


1A & B. 2G220-222, ETC. 


50 UIC82 = 5 x 7482 


*$60 | UICXI=25 Assorted 


S200000 090000000 
g 
° 


25-99 100 up tors. Exclusive to BI-PAK 90p] yyo45— a i geek, 
40p each 86p cach ff each. 5x 7445 50 UIC83=5x7483 0-50 74’3 1-50 
2500 NPN Packs cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1. 


Ss rE 


BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A 
WIDE RANGE OF ELECTRONIC COMPONENTS AND 


TO-3 case. G.P. Switching & Amplifier 2N3055 
Applications. Brand new Coded R 2400 

VCHO 260/VCEO 100/IC 64/30 Watts. 

HFE type 20/!T 5MHZ. 115 WATT SIL 


A LARGE RANGE OF TECHNICAL 
AND DATA BOOKS ARE NOW 
AVAILABLE EX. STOCK. 


OUR PRICE Eaci ie cai PORER MEN Bae cnr eoe pues oie ACCESSORIES AT COMPETITIVE PRICES— 

50p 45p 4op_| 507 EACH 18 BALDOCK STREET (AI0), WARE, HERTS. 

ADI6I/162 xr | SHOOK SS RATE RATOHED ATHPTE nee, (open WON CSA DIB oe | 

M/P COMP GERM TIRANA. WonO 100) CRO soiEe Toa. HPE type 300/10 Smit. open MON.-SAT. 9.15 a.m. to 6 p.m., FRIDAY until 8 p.m. 
b5p PER PAIR 1-24 pra. 0p 25- osc 55p 100 prs. 50p It mail orders please add 10p Bost and packing. 


Send all orders to BI-PAK, P.O. BOX 6, WARE, HERTS. 


100 Practical Electronics February 1973 


-the lowest prices! 


74 Series T.T.L. [.C’s 


BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION 
GUARANTEED. ALL FAMOUS MANUFACTURERS 


SN7400 
SN7401 
SN7402 
SN7403 
SN7404 
SN7403 
SN7406 
SN 7407 
SN7408 
SN7409 
SN7410 
SN7411 
SN7412 
SN741) 
SN7416 
SN7417 
$N7420 
$N7422 
5N7423 
SN7428 
$N7427 
SN7426 
SN7430 
§N7432 
SN7433 
SN7437 
SN7438 
SN7440 
SN7441 
SN744, 

SN744 

SN7444 
SN7445 
SN7446 
SN7447 
SN7448 
SN7450 
SN7451 
SN7483 
SN74S4 
SN7460 
§N7470 
$N7472 
SN7473 
SN7474 
SN74758 
SN7476 
5SN7480 
SN7481 
SN 7482 
SN7483 
SN7484 
SN7485 
SN7486 
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LINEAR |.C.'e—FULL SPEC 


Price 

Type No 1-24 25-99 100 up 
BP201C —S!.201¢ +8p S8p 0 4Sp 
BP701C —SI.701¢ 6p =p AS 
@P702¢ —S1.702¢ 68p S0p  45p 
BP702—72702 Sip 4Sp 40 
8P700—72799 Mp Mp Op 
BPI09P —.4 70% 3p Mp Sop 
BP710—72710 4p 4p Op 
BP7II—pA7I) 4Sp 0 43p Op 
BP741—7274) 7Sp Op Op 
Hw ATOM —pATOI Tap lop wp 
TAA263— 7p ep 55p 
TAAII— %p 7p —-70p 
TAA 1270p 158p 1 SOp 


350. 
S.G.S FA1000 263 


NUMERICAL INDICATOR TUBES 


BI-PAK DO IT AGAIN! 


' i ' 
1 2s jee 
we gh dy Se k 25w (RMS 
SN7490 067 Oe os 
5N7491 1100 oss en 
$N7492 os? 04s oss * 
5 N74! es? oes os a 1 
SNTa98 e788 Se HI-#l AUDIO. AMPLIFIER 
495 en 074 oe ~ 
5N7496 eu 084 78 
$N74100 aes fee OSs 
SN74104 on on as 
SN74108 on om oe 
5N74107 040 030 036 
SN74110 oss 0-$3 0-0 
SN74115 1:28 a1 as re 
SN74118 ee e e 
SN74119 C138 0028 %& Frequency Response 15Hz to QNLY : 
SN74121 ow on S 
SN74122 1140 )=6t3e 100,000—1dB. £3 95 
$N74123 288 8 1270 
SN74141 Cry Cry) Be: a p each 
areas EN 50s race lhe Load—3, 4, 8 or 16 ohms. 
SN74151 1100 045 * Supply voltage 10-35 
SN74153 {120 £1.10 ; " 
SN74154 1180 © £170 * Distortion—better than -1% at Volts. 
SN74158 {140 £1.30 
SN74156 {140 £1.30 1KHz. 
SN74157 {190 «£180 j 
enivatag cpus waite % Overall size 63mm x 
onasiel pee are * Signal to noise ratio 80dB. 105mm x 13mm. 
ML “us ne Tailor made to the most atringent specifications ui solng. top quallty componeats 
N74165 t £220 and incorporating the latest solid state circuitry and AL8O,was conceived to fill 
5N7416: 2:25 2 
SN74166 os 43-28 the need for all your A.F. amplification needs. 
SN74174 a» ow FULLY BUILT — TESTED — GUARANTEED. 
SN74178 tle) 0 50 
SN74176 123 «124 
Si teneer coat STABILISED POWER 
5N74180 ae a “ 
SN74181 20 
SN74182 ne 66180 
Sie ie MODULE SPM80 
eile beta hod AP80 Is especially designed to power 2 of the ALSO 
SN74192 1145 1190 Amplifiers, up to 15 watt (r.m.s.) per channel simul- 
SN74193 120 £1 80 taneously. This module embodies the latest components 
SN74194 127 £20 and circuit techniques incorporating complete short 
SN74198 1200 £1.90 circuit protection. With the addition of the Maina Trans- 
SN74196 {1-80 170 former MT80, the unit will provide outputs of up to 1+5 
SN74197 180 £1 70 amps at 35 volts. Size: 63mm x 105mm x 30mm. 
eee ° - £5 00 These units enable you to build Audio Systems of the highest. 


quality at a hitherto unobtainable price. Also ideal for many 
other applications including :— Disco Systems, Public Adiresa, 
Intercom Units, etc. Handbook available, 10) PRICE £2-95 


TRANSFORMER BMTS80 £1-95 p. & p. 25p. 


ROCK BOTTOM PRICES 
LOGIC DTL 930 Series |.C's 


Type 

No. 1-4 

P93 1p 

pots 1p STEREO PRE-AMPLIFIER TYPE PA100 

BPOXS 13; 

BROW i3p Built to a specification and NOT a price, and yet still the greatest value on the market, 
BPs 13p the PA100 stereo pre-ainplifier has.been conceived from the latest circuit tecnniques, 
APO4S 2p Designed for use with the AL50 power amplifier system, this quality made unit incorporates 
RP946 ip no less than eight silicon planar transistors, two of these are specially selected low noise 
Hs: mie NPN devices for use in the input stages. 

BP962 2p Three switched stereo inputs, and rumble and scratch filters are teaturea of the PA100, 
P9093 4p which also has a STEREO/MONO awitch, volume, balance and continuously variable 
BP9094 “ep bass and treble controls. 

BP9O97 

aad pod SPECIFICATION 

Devices may be mixed to qualify for Frequency Response 20Hz — 20KHz + 14B 

quantity price larger quantity prices Harmonic Distortion better than 0:1% 


1:25 mV into 50K Q 

2. Radio, Tuner 35 mV into 50K Q 

3. Magnetic P.U. 1-5 mV into 50K Q 
All input voltages are for an output of 250mV. Tape and P.U. inputs 
equalised to RIAA curve within + 1dB. from 20Hz to 20K Hz. 


on applvation (DTI 930 Series onty) Inputs : 1. Tape Head 


iy - Base Control & 1548 at 20H: 
Treble Control + 15dB at 20K Hz 
7} mOp el Rea aC Bl Pena ed Filters : Rumble (High Pass) 100H2 
em = (es ie Lt Scratch (Low Pass) 8K Hz 
| Anode voltage (Vde) | 170min | 175min | 5 Te ontade Lae aar ae 
G Gane P Tel It 
| cashode nt (mA) a8 Lidl =| = An Rosaria Die eesions Sion BMRA oe 35mm 
| Numerical Height (mm) | 16 13 9 peters ace ONLY £11°95 
| ‘Tube Height (mm) way eal ERsaee lara dats for all SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1 
bs = | | types available SPM80, 1 BMT80 & 1 PA100 ONLY £23:00 FREE p. & p. 
| Tube Diameter (mm) 19 13 12 wide | 0D request. 
| | 1.C, Driver Rec. | BP41 or | BP41 or | BP47 Afl prices quoted in néw pence Giro No. 388-7006 
| 41 etl em ‘ Please send all orders direct to warehouse and despatch department 
| | | {| i PRICE EACH 41-70 | $155 | 41-90 
i 
RTL MICROLOGIC CIRCUITS DUAL IM LINE SOCKETS. a 
P . 14 & 16 Lead Bockets for ase with 
Epoxy TO-Scase 1-24 25-99 100 up ea ee: Two antes 
PROFESSIONAL & NEW LOW 
uL900 Buffer 35p  88p SD PROF. TYPE No. 1-24 25-99 100up. 
uL914 Dual 2i/p TSO Mpintype 80p 7p 5p R Ss 
a Brace | Re ae eee P.O. BOX 6, WARE: HERT. 
oe eee Sate ae i LOW Oem No: 15 18 u Postage and packing ae 10p. Overseas add extra for airma 
ate ans jet for ‘o 1] 3] D rder please. 
Price 7p. BPS 16 16p 12p Minimum order 50p. Cash with order ple 
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SALE OF SURPLUS ELECTRONIC EQUIPMENT 


The following items are available for immediate delivery 
at very competitive prices— 


SCANNING ALARM INDICATOR 


Can be used for Automatic Monitoring of All Types of Test 

Points (Up to 25) 
incorporates Auto and Manual Facilities 
ItHluminated Digital Input Identification 
Double Pole Gold Plated Contacts on Uni- 
selectors 

Units Supplied Untested Leas Indicating Meter Price £25 00 

Carriage and Insurance (UK. only) £1 50 


DOSIMETER CHARGING UNIT TYPE 200 


PORTABLE INSTRUMENTS USED TO CHARGE QUARTZ FIBRE TYPE POCKET 
DOSIMETER TO ZERO SUITABLE FOA USE WITH ALL 
STANDARD TYPES OF QUARTZ FIBRE DOSIMETEARS 
HAVING A MAXIMUM OUTSIDE CHARGING END 
OIAMETER OF 0 605IN_ TELEPHONE TYPE AC AND 
GENERATOR, THE OUTPUT OF WHICH IS RECTIFIED 
AND CHARGES UP A RESERVOIR CAPACITOR TO A MAXI- 
MUM POTENTIAL OF ABOUT 300 VOLTS DC. SUPPLIED 
LESS GENERATOR HANDLES PRICE €1 $0.P & P 20p 


SEALED RELAYS (NATO APPROVED) 


GEC 4 pole c/o 24V 670 ohm. GEC 2 pole on/off 24V 670 ohm GEC 2 pole c/o 
65V 5.000 ohm STC 2 pole c/o 12V 170 ohm 
Price each 75p.P &P 10p 


PC102 Supply voltage 220-250V a.c Output voltages 
21 Volts dc at 330MA 
21 Volts ac at 540MA 


NEWMARKET TRANSISTORS 


NKT351 73p NKT12329_2?p 2N2222 18p NKT218 23p 
NKT352 25p | NKT12429 27p NKT12 30p | NKT221 30p 
NKT406 60p NKT13329 27p NKT72 25p NKT222 18p 
NKT420 £180 | NKT13429  27p NKT73 22p | NKT223 25p 
NKT450 2p NKT16229 -27?p NKT 121 21p NKT224 22p 
NKT603 22p | NKT20329 28p NKT124 28p | NKT227 25p 
| NKT613F = 28p | NKT80111 NKT125 38p | NKT237 29p 
NKT674 0p NKT126 35p | NKT238 16p 
NKT677 18p NKT127 23p NKT249 2p 
NKT713 27p NKT128 1p | NKT261 19p 
NKT734 24p NKT129 22p | NKT270 18p 
NKT736 0p NKT135 24p | NKT271 16p 
NK1773 23p NKT137 30p | NKT272 15p 
NKTO216 20p NKT142 48p | NKT273 18p 
NKT3055 23p NKT143 48p | NKT274 16p 
NKT6917 27p NKT212 23p NKT275 21p 
NKT10339 -_23p NKT213 23p | NKT278 18p 
NKT10419 17p NKT214 21p | NKT301 70p 
NKT10439 5p NKT215 19p | NKT302 85p 
NKT10519 0p NKT217 NKT303 70p 


NKT304 


$.T.C. RELAYS—BAAND NEW 


NOMINAL | COIL 


CONTACT COIL RESISTANCE | PRICE 

TYPE FORM VOLTAGE | (OHMS) EACH 

250 ARO | 4 CHANGEOVER 6Vdec 52 £0 68 

250 ABO | 4 CHANGEOVER | 48V dc 2.500 fo 68 

CONTACT COIL SWITCHING PRICE 

TYPE FORM VOLTAGE CURRENT EACH 

$17222212 3 Pole on/ott 12V ac 10A at 440V ac £1 00 
$L7622715 2 Pole C/O 220Vac 10A at 440V ac £0 87 
CONTACT COIL COIL PRICE 

TYPE FORM VOLTAGE | RESISTANCE } EACH 

SP13372 Single Pole C/O 6Vdec 140 ohm £0 40 

SP 13366 | Single Pole C/O Vdc 350 ohm £0 40 

11301D Single Pole C/O wvVdec 875 ohm £0 40 


UNISELECTOR SWITCHES 


6 bank 25 way 75 coil 50V dc. operation 

Mounted on Modular Type Chassis with tront 

panel containing 20 itluminated Push Button 
Switches Completely wired for operation 

Price £15 

P&P £0 55 


AUTOMATIC CYCLER UNIT 


This unit generates stepping pulses (SOV dc.) at intervals of 6 pulses per min 
to 120 pulses per min —continuously variable. Can be used for Automatic 
Stepping of one or more uniselector switches shown above Price £12 50 


PAP £0.45 


NEWMARKET PACKAGED AUDIO AMPLIFIER 


PC1 150mW Audio Amplifier Price £1 OB each P &P £0 10 
PC10 Magnetic replay head amplifier supply voltage 9V.d c Inpul impedance 150 
Price £0 80 each P &P £0 10 


WE HAVE A LARGE RANGE OF CAPACITOAS 

AND RESISTORS. PLEASE SEND A STAMPED 

AND ADDRESSED FOOLSCAP ENVELOPE 
FOR YOUR CATALOGUE 


POST & PACKING OVER [2--FREE. OVER 
&1 AND UNDER €2—15p. UNDER [1—10p 
UNLESS SPECIFICALLY MENTIONED. 
PL& PUK. ONLY 


JAMES SCOTT (ELECTRONIC ENGINEERING) LIMITED 
CARNTYNE INDUSTRIAL ESTATE, GLASGOW G32 6AB 
TEL: 041-778 4206 


NEW COMPONENTS 


Post and packaging free for orders over £1-5S0, include l0p P&P foreach 
single pack under £1-50. > 

200 Mixed Resistors all types, 50p. 100 Mixed Modern and Miniacur 
Resistors, 50p. [OmF 64V Electrolytic Caps, 5 for 25p;° 12 for SOp. 
640mF 16V Electrolytic Cag of 3Gp; gr 60p. [OmF 63V WIMA 
non-electrolytic, ISp each. 200prF lov, for 38p; Sfor 60p. | 


Na Ns 
Any 6 of the following, 50p, or IOP each. OC7I, BFYSO, 2N3702, 
CV8615, BSY95A, NTG885, 2N930, OASI, 2 x IN9I4. (OR P60 50p). 
ER a A I a SE a ey 


CONSTRUCTORS’ ITEMS 


Subminiature Omron 12V d.c. relays mounted on CCT board, 3 for 60p, 
P&P 9p; mounted on CCT board with components, #f9 60p,- Pach 
GPO Relays, various 2002-70000, 30p each. Uniféfectors, 10 pole, 
25 way, £f each, P&P 25p. Heavy Duty Foot Pedals, 50p, P&P 20p. 
6V 5 digit High Speed Counters, £1:50, 1Sp P&P. 


DICTATING MACHINES 


£2-50 each—ideal for spares, motor, power pack, record/replay, 
electronics with mike £3-25, 


TRANSFORMERS 


Mains—I3V 2-5A and ISV 0-75A £1:45, 20p P&P. Mains—I3V 1A 12 
O-5A, £1-25, 20p P&P. Mains—I3V SA and 24V 2A, £2, 25p. P&& 
Mains—24V 100 mA and 6V [00mA, 75p, |Op P&P. 

Power Pack—suitable to run Transistor Radio or Cassett 


Record st. Output Eh20,20p P&P. 


X COMPUTER CIRCUIT BOARDS 


!0 Boards, 50p, 8p P&P; 25 Boards, £1, [8p P&P. 
2 Boards with 2 power transistors, IE 4 x OC28 type, 50p, 7p P&P. 


(HI-Fl AND COMPONENTS SPECIALISTS) 
18 HIGH RD., SWAYTHLING, SOUTHAMPTON 
Telephone : Southampton 58479 
No Half Day Closing 
Discount and Credit Terms Available 


B.H. COMPONENT FACTORS LIMITED 


POLYESTER CAPACITORS MULLARD C280 250V 

HF: 0-01, 0-015, 0-02290-033, 0-047, Ip each; 0-068, 0-1, 0-15, 4p each: 0-22, 5p; 
0-33, 7p; 0-47, 8p; 0-68, 10p; 1-0, (3p; 1-5, 20p; 2:2, 23p. 

MULLARD POLYESTER CAPACITORS C296 SERIES 
160V: (uF) 0-01, 0-015, 0-022, 2p; 0-047, 0-068, 3p; 0-15, 0-22, 4p; 0-33, 5p; 
0:47, 6p; 0-68, , 1Op. 
400V: (4F) 0-001, 0-0015, 0-0022, 0:0033, 0-01, 2p; 0-015, 0-033, 3p; 0-068, 4p, 
MINIATURE ELECTROLYTIC MULLARD C426 SERIES (5p each) 
(uF/V) 0-64/64, 1-6/25, 4/49, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10, 
40/16, 64/10, 80/16, 80/25, 100/6-4, 125/16, 200/6:4, 200/10, 320/6-4, 125/10. 
MULLARD C437: (F/V) 64/64, 9p; 160/25, 9p; 160/40, lip; 640/6-4, 9p; 
1600/6-4, 4p. 

ELECTROLYTIC CAPACITORS. Tubular and large can 
(uF/V) 2:5/50, 3p; 4/10, 10/25, 16/15, 20/25, 25/15, 25/25, 40/6, 64/10, 200/6, 
250/10, 4p; 10/6, 10/50, 25/50, 32/50, 50/10, 64/25, 100/25, 5p; 50/50, 64/40, 
250/15, 1,000/3, 6p; 100/50, 250/25, 400/10, 500/10, 500/12, 640/10, 1,000/6, 
8p; 500/25, tOp; 500/50, I2p; | ff H 10/25, 2,000/12, 2,500/12, I5p; 
1,000/S0, 35p; 2,000/25, 25p,Z,500/25, 30p; 2500/50, 55p; 3,000/50, 65p: 
5,000/50, 85p. 


CERAMIC PLATE CAPACITORS 
7SOV: (pF) S, 10, 25, 40, 70, 220, 24p; (uF/V) 0-0047/30, 0-01/350, 2p; 
9-047/30, Ip; 0-1/30, 4p; 0-t/100, 5p; 22pF-1000pF SOV, El2 Series: |500pF- 
0-022.F 50V, E6 Series 2p each. 


CARBON FILM RESISTORS iW 5%, 10 ohms—2:2M, Ipeach, or 100 for 


ne, 
SPECIAL RESISTOR KITS (;w 5% CARBON FILM) 

Kit: 10 of each E12 value, 10 ohms—IM, a total of 610, £2:80 net 

25E12 Kit: 25 of each El2 value, 10 ohms-—IM, a total of 1,525, £6-50 net 


VE! 0-15 IN4001 6p 
2 25p 25p IN4002 7p | ELECTRONIC PIANO 


23p =(17p IN4003_ 8p | 4W_ RESISTOR KIT 
29p 0p IN4004 9p POTAL OF 1050 £5 


zi 25p IN9I4 ' 
2} x lin 2 for 12p Gap mala 308 Other parts available at 
3 x Sin (plain) — OCc7) (2p u ly prices 


x 32in (plain) — 2 Ptease send for list 
5 x 33in (plain) — = 


Insertion too! 54p- 
Track cutter 40p 
Pins, pkt. 25 8p 


2 pin DIN Plug, §2p; SRY, 
fOp. 3 pin DIN Plug, 13p; 
Skt., 10p. S pin DIN Plug, 
180°, 15p; Skt., [2p. Tran- 
sistor Equiv. Book, 40p. 
Screened wire Sp yd. Twin 
screened wire 9p yd. Stereo eee Gs 
s.c. wire 9p yd. Quad C.W.Q. only. P. & P. 1Op on orders below £5. 
screened wire I9p yd. Discount: £10—!0%, £20—15°%,. 


des N3717 €1; TD715, TD716 50p 


3 core cire. mains cable White, 3 yds. 

RF Chokes (4H) 0-22, 2-2,12,22 . 

PVC wire 7/0076,5 x l0yd_ ... 

PVC wire 14/0076, 5 x [Oyd 

Neon bulb 80V wire ended 

Min. push button, push to make .- 

Mains transformer 32-0-32 at 150mA 50p 


Dept. P.E, 61, CHEDDINGTON ROAD, PITSTONE 
Near LEIGHTON BUZZARD, BEDS, LU7 9AQ 
Tel.: Cheddington 668446 STD. (0296) 
Inquiries—S.A.E. Catalogue 5p. Callers please phone first. 
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FROM ADCOLA 


| A I,4, THE BEST IN SOLDERING KITS 


Styrene packed with see-through top 
akes the perfect gift! 


SOLOERS 


‘ . 
7h, 


Contents : 

BOX OF SOLDER 

TWO SPARE BITS 

HINTS ON SOLDERING 

686 SOLDERING STAND 

646 INVADER SOLDERING TOOL 


Built to world 
safety standards 


The Adcola Invader Soldering Kit comes 
to you in a presentation pack ! 

The ‘READY TO USE KIT’ offers maximum 
versatility of a 23 watt soldering 


instrument. only £3-99 
LGSG 


p SOLDERING 
/ INVADERS |instaument 
SDLDERING INSTRUMENTS STAND : 
The number one accepted 
soldering instrument used § 
by the professional in 
industry. IS NOW ON 
OFFER TO YOU. 


L706 19watts £1:96 
L646 23watts £2-12 
L1076 27 watts £2:18 


¥’ No heat sink required. Stock voltages 
110v., 220v. and 230/250v. 


Pre fluxed solder 
‘READY TO USE’ 
produced to B.S.l. 441 


The perfect instrument 


stand for your ‘Invader’. 
IN HANDY SIZES. 
£1:71 am £0-4andf£1-16 


INVADER SOLDERING KIT _ 


PLEASE SEND ME THE FOLLOWING ITEMS 


NAME & ADDRESS A S f: HILEY 8 30 L6vE LA c€ is WVABEL: . — —.s 
Oornive FyYRFSeO VWoKihG sURREY. 706 INVADER’ fe%& : 


686 SOLDERING STATION 
‘ekg SOLDER REEL 
SMALL SOLDER REEL Ott 
Postage & packing add 10p free over £2 


[4 ® 4, ADCOLA PRODUCTS LTD ADCOLA HOUSE 
oo D GAUDEN ROAD LONDON, SW4 6LH 
q 


TELEPHONE: 01-622-0291/3 


Enclosing P/O and cheque 
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Active 


ance 


ee 


— (AF.U.) 


The value of an efficient filtering system cannot be over emphasized in 
these days of very high quality reproduction since there are so often 
occasions where its use can mean the difference between comfortable and 
uncomfortable listening. On the low pass side the Sinclair A.F.U. will 
effectively reduce hiss from radio or tape, cut out heterodyne whistles on 
A.M. reception, greatly reduce record surface noise and other imperfec- 
tions ; on the high-pass side it will cut out motor rumble and other spurious 
low frequency intrusion. The unit is for use between pre-amp (including 
tape pre-amps) and power amplifiers, and operates in two sections, both 
stereo. The cut-off frequencies are continuously variable, and since at- 
tenuation in the rejection band is rapid (12dB/octave) there is less loss of 
the wanted signal than has previously been possible. Amplitude and phase 
distortion are negligible. The A.F.U. is as easy to mount as the stereo 60 
pre-amp/control unit which it matches in styling, along with the Stereo 
FM Tuner. 


Integrated circuit 
high fidelity amplifier 


Super IC.12 


sistor circuit contained within a 16 lead DIL 
package. and the finned heat sink is sufficient for 
all requirements. The Super 1C.12 is compatible 
with Project 60 modules which would be used 
with the 2.50 and Z.30 amplifiers. Comptete with 
free manual and printed circuit board 


SPECIFICATIONS 


Output power: 6 watts RMS continuous (12 
watts peak). 6-8Q. Frequency Response: 5Hz 
to 100KHz+ 1dB. Total Harmonic Distortion: 
Less than 1%. (Typical 0-1%) at all output 
powers and frequencies in the audio band (28V) 
Load Impedance: 3 to 15 ohms. Input Im- 


Having introduced Integrated Circuits to hi-fi 
constructors with the IC.10, the first time an IC 
had ever been made available for such purposes, 
we have followed it with an even more efficient 
verston, the Super 1C.12. a most exciting advance 
over our qriggnal unit. This needs very few ex- 
ternal Teststors@ahd capacitors to make an 
astonishingly good high fidelity amplifier for use 
with pick-up, F.M. radio or small P.A. set up, etc 
The free 40 page manual supplied, details many 
other applications which this remarkable IC. 
make possible: it is the equivalent of a 22 tran- 


pedance: 250 Kohms nominal. Power Gain: 
90dB (1,000.000.000 times) after feedback 


Supply Voltage: 6 to 28V. Puiescent cur-, 


rent: 8mA at 28V. Size: 22% 45 28mm in 
cluding pins and heat sink 
Manual available separately 1 5p posttree. 
pital GSS! 
With FREE printed circuit 


joard and 40 page manual 
ees Post free 
[a 


— Filter 
— Unit 


Built and tested 


post free 


£5.98 


SPECIFICATIONS 


The A.F U employs two Sallen and Key type 
active filter stages. one rumble (high pass) 
and one scratch (low pass). The two stages 
use complementary transistors to minimise 
distortion. 


Supply voltage: 15 to 35 volts Current 
3mA maximum. 


Gain at 1kHz: Filters flat 0 98 (—0.2 dB) 


HF cut off: (—3dB) variable from 28 kHz 
to 5 kHz at 12 dB/octave. 

LF cut off: (—3dB) variable from 25Hz to 
100Hz at 12dB/octave. 

Distortion: at 1kHz (35 volt supply) 
0.02% at rated output. 


Project 605 


fan a 
The easy way | * 
to buy,and 
build Sas; 
Project 60 


Project 605 is one pack containing one PZ5 
two Z30's, one Stereo 60 and one Masterlink 
This new module contains all the input sockets 
and output components needed together with alt 
necessary leads cut to length and fitted with neat 
little chps to plug straight on to the modules 
Taus all $aldering ang hunting for the odd part is 
eliminated. You will be able to add further Project 
6Oqnodules as they becqme qvailable goapted to 
the Project 605 method of connecting 


Complete Project 605 pack with 
comprehensive manual, post free £2 ) 2 9 5 
Everything you need to assemble a superb 30 


watt high fidelity stereo amplifier without having 
to solder. 


Sinclalr Radionics Ltd, London Road, St. Ives, 
Huntingdonshire PE17 4HJ. Tel: St. Ives 64311 


—T/ | om {— || po 
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Zz 3 @) & Z . 5 O powe r a m p | ifi e rs Built, tested and guaranteed with circuits and instructions manual Z.30 £4.48 2.50 £5.48 


The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur- 
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8Q) 
and all lower outputs. Whether you use Z.30 or 2.50 amplifiers in your Project 60 system will depend 
on personal preference, but they are the same size and are intended for use principally with other units 
in the Project 60 range. Their performance and design are such. however, that Z.50s and Z.30 may 
be used in a far wider range of applications. 

SPECIFICATIONS (2.50 units are interchangeable with Z.30s in all applications).— Power Outputs: 
Z.30 15 watts R.M.S. into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts 

2.50 40 watts R.M.S. into 3 ohms using 40 volts 30 watts R.M.S. into 8 ohms using 50 volts, 

Frequency response: 30 to 300,000Hz+ 1B. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better 
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8). For speakers from 3 to 15 
ohms impedance. Size: 14x 80x 57mm. 


Stereo 60 Pre-amp/control unit Built, rested and guaranteed. £9.98 


Designed specifically for use on Project 60 systems. the Stereo 60 is equally suitable for use with any 
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout. a really 
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection ts by sce sea ws 


means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly Ay ee gt . ee cay if 
easy to mount. BSee 4 4 . “s a 


SPECIFICATIONS—Input sensitivities: Radio — up to 3mV. Mag. pu. 3mV_ correct to R.ILA.A. curve 
-+1dB 20 to 25,000 Hz. Ceramic p.u. — up to 3mV: Aux — up to 3mV. Output: 250mV. Signal to noise ratio: 
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE +12 to —12dB at 10KHz: BASS 
+1210 —12dB at 100Hz. Front panal: brushed aluminium with black knobs and controls. Size: 66 x40 x 207mm. 


NON eee ee ee ee Se 
Project 60 Stereo F.M. Tuner Ai auicer mooie “£29 


The phase lock loop principle was used for receiving signals from space craft because of its vastly 
improved signal to noise ratio. Now, Sinclair have applied the principfe to an F.M. tuner with fan- 
tastically good results. Other advanced features include varicap diode tuning. printed circuit coils, an 
|.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between 
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we 
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal 
is tuned in. This tuner can also be used to advantage with most other high fidelity systems. 
SPECIFICATIONS—N umber of transistors: 16 plus 20 in|.C. Tuning range: 87.5 to 108MHz. Sensitivity: 
JV for lock-in over full deviation. Squelch level: Typically 20V. Signal to noise ratio: >65dB. Audio 
frequency response: 10Hz — 15KHz (41dB). Total harmonic distortion: 015% for 30% modulation. 
Stereo decoder operating level: 21V. Cross talk: 40d8. Output voltage: 2 x 150mV R.M S. maximum 
Operating voltage: 25-30VDC. indicators: Stereo on: tuning. Size: 93x 40x 207mm 


Power Supply Units 


Designed specifically for use with the Project 60 PZ.5 30 volts unstabilised £4.98 
system of your choice. Use PZ.5 for normal 2.30 PZ.6 35 volts stabiised = £7.98 ‘ 
assemblies and PZ.6 or PZ.8 where a stabilised supply PZ.8 45 volts stabilised 


: f (ess mains transformer) £7.98 
is essential. PZ.8 mains transformer £5.98 
Typical Project 60 applications 


System The Unitstouse together with Units cost 

ES 

Simple battery 2.30 Crystal P.U..12V battery £4.48 S 

record player volume control, etc. Guara ntee 

Mains powered record 2.30, PZ.5 Crystalorceramic P.U. £9.45 If, within 3 months of purchasing any product direct from 

player volume control, etc Sinclair Radionics Ltd. you are dissatisfied with it. your 
: 4 money will be refunded at once. Many Sinclair appointed 


12W. RMS continuous 2xZ.30s,Stereo Crystal.ceramicormag. £23.90 Stockists also offer this same guarantee in co-operation with 
sine wave stereo amp. for 60;PZ.5 P.U., F.M. Tuner, etc SinclaigRadionicsiEic 
: : " mig ee is Each Project 60 module is tested before leaving our factory 
average needs and 1s guaranteed to work perfectly. Shouid any defect arise 
25W. RMS continuous 2xZ.30s, Stereo Highqualityceramicor £26.90 pee oH Ne Seno Pe ene: iy 
sine wave stereo amp. 60;PZ.6 magnetic P.U.,F.M. of purchase. Outside this period of guarantee a small charge 
using low efficiency (high Tuner, Tape Deck. etc. {typically £1.00) will be made. No charge is made for 
performance) speakers postage by surface mail. Air Mail ts charged at cost. 
BOW. (3 ohms) RMS 2xZ.50s,Stereo As above £34.88 
continuous sine wave de 60; PZ.8, mains 
luxe stereo amplifier. (60W. transformer SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ 
RMS into 8 ohms) 

Please send 
Indoor P.A. 2.50, PZ.8, mains Mic., guitar. speakers, £19.43 Tenclose cash/cheque/money order, 


transformer etc., controls 
F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required. 


—| | ot | — || 
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Name 


> Address 


24 WOODHILL MINITRON DIGITAL INDICATOR 
TRA i ti ] ES HARLOW, ESSEX ‘TYPE 3015F (Data Sheet on request) 


(formerly C, R. HADLEY) Add Gp P. & P. Price list S.A4.B. TIL 209 LIGHT EMITTING DIODE. 


Made by TEXAS INST. (Red) 35p. 
HARLOW 37739 No callers please. | ON LY £1 4 50 s ie by (Re ) 8 P. 


All our stocks are brand new with money back refund (NERO R CARE an 


ms - Matrix 
[BD1I6 9p | OC4S 13p|TIM334 95p|2N3711 —10p ’ 

TRANSISTORS IBpi21 — 50p| BCS 13p £1-80 | 40251 49p | 16 DIL Socket | at x 

ACI07 AL102— 59p/BD130 — 46p | OC71 12p|2N697 18 | 40836 55p | Driven by 7447 meHbes 

AC126 | ALIO3 «= 49p/BD131 —-58p | OC72 12p 24p ere Silex 

C127 AU103-85p|BF194 —-15p | OC81 13p 4 25p| — Vite Bing Wagofany 205 

ACI28 AVIIL — 95p|/BEY30 — 15p | OC81D Lap eee SUPER LOW Vero Cutter 45p 

ACII6 BC1Q7 8p|/BFY51  12p| OC83 P Pp PRICED LINEAR I.C’S ero Catte isa 

ACIS1K BC108 15p | OC 170 24p ; 10p | DIODES ; Ree ten Tools (1 and 16 matrix) 

ACHIPK BC109 ; 18p | 0€200 20p | 14001 3018 Togs ea 

ADIS } BCIS4 ; 14p | OC201 : p | 1N 4002 A - 

ADIS0 BCLH8 10p | OC25 IN4003 Toss 3 SLIDE POTENTIOMETERS 


ADI61 BCI59 12p | OL28 1N4004 a DIL 


aDise/P55P | yciga, 8 14p | oC29 O.A90 1723C Tog 38unn, TRACK 

AFI14 15p | BUTS3L x 14p ; OC35 r OAD pj #23 DIL SINGLE GANGED, LOG or LIN 
AFIIS \15p/ BCI84. = 8p|ME102.-:15p | OU3# OA200 Too! tk to 40p each. 
AFI 15p | BC212L 8P/MP81I11 82p | TIP2Z9A4 OA202 DIL TWIN GANGED, LOG or LIN 
AFLIZ 8p|MP8511 34p| TIP30.4 708 [S44 8p in DU 1k to 500k. 60p each. 


|MP8513 45p| TIP31A 2N3708 INS1¥9 | 74 DIL 
: P32 2N3710 | Wor ‘ond 
CAPACITORS [OCSL _-A8pi| THES ETAT a a SUPER PACKS 
MULLARD POLYESTER CAPACITORS C280 SERIES PS dabei CONTROLS CRE Be tas 
200V P-C. mounting 0-01, 0-015 uF, 0-22 uF, Bp. 0-033 .F, 0-047 F, 0-068).1", 3$p.0-1j1F, Ap. | Potentiometers ne Rove 50p aur 
O-15pF,O22yF, Sp. 0-33uF, 6fp. O-$7u!, Bip. 0-682", Lp. |-OuF, 13p. 1 SuP, 20p.2-2yF, 24p. eta 2 to22M Q (ainularked) 50p 
— — — — _ — i - a 
MULLARD POLYESTER CAPACITORS C296 SERIES Single 12p. Dual gang (sterev) 409. Bubitested Pack of 10 
400V: 0-00 ut, 00015 uF, 00022 uF, 0-00332F, 0-0057zF, 23p. 0-0068LF, 0 OluF. 0-015yF. Single type with D.P. switch 12p extra. BYE BL108 $9 
00220, DORI uF, Ip. HOLT LM, OOKAUK, OTP, 4p. O15. Bp. O22 uP, Typ. O33uF, LP. | RESISTORS ; (unmarked (Plastic van) . 
0-474F, 13p. “oy A a Parad errs LW 5% carbon lp each 30p each - oa 
160V: O-Olur, OOlipr, 0222, U-O33UF, U-OST UF, O-OKBUF, Bp. Olu! Bip. O15n. 43p. | Fy 10% carbon 1p each ADI61, AD162 
OME, Sp. O335uF, 6p. O47 uF, 7$p. 0-68u0, Lp. 1-OuF, 13p ange 270 to 10 MQ type TRO) Acior & ACI28 MIP 
or = 7? = = = triple rated .-}-1, tin oxide x 2% z, = cs ca 1-4 

ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES ; a ach So eerie atae 4p euch eee iar 10 shia 
(AFI VY 10/ 2-5, 20/2-5, 8O/2-3, 160/2-5 b, 300/25, 8/4, 32/4, 4/4, 125/4, 2350/4, $00/5, | ; ees 
(sins, 23/64, 50/84, 100/8-4, 200/65 0/ti-4, 4/10, 16/10, 10, 10, 200/10, SIDE SWITCH AES Re Bes 100 plus 9p BC 1o7-BCI0# 
23/16, 10/16, 20/16, 40/16, 80/16, 125/16, J-6 14/23, 12 , 90/25, 80/25, 1/40, 8ST 1lOpeach. D.P.D.T. 12p each. Seno he C108 
4/40, 8/40, 16/40, 32/40, 50/40, 0-64/64, 25/64 10/tis 32/64, MINIATURE NEON LAMPS |, Pack o! 50p| 10-98 
= = = | 240V or 110V 1-4 5p, 5 plus 4p each. 2N Ree 3 ied but 4 100 plus 
MULLARD C437 SERIES SKELETON br pce fab ODL ad 
100/40, 160/25, 250/18, 400/10, 640/6-4, 800/4. 1,000/2'5, 8p. 100/64, 160/40, 250/25, ; Cancers K e _ | BO 182L-3-4-212-4 
640/10, 1,290/4, 1,000/6:4. 1600/23, 18p. 160/84, 250/40, 400/23, 840/15, 2,000/4, 1,000/ 10, - { Y of [PR PRESReT ecy 8p 
1,600/6-4, 2,500/2°5, 1p. 250/64, 400/40, 2200/4, 1,000/16, 1,600/10, 2, Sinall high quality, type PR lineation yg U uaretl ut ul ¥}10 plus 7 
OE : x aa Ori, 10OR ok rok 1M} 283055 Pack of 10 
—— — : IK, 220K, 470K, ‘ 
Miniature Fixed Ceramic Plate 3p each. OMe, M7, 10MQ. Vertical or horizontay| 1-9 oop lh ornate 
Preferred values from 1-8pf to 10,000pi. mounting, 6p each. 10 plus Pp Pp 


I PORTANT 


uu WANT A pane 


ABOUT 
Prvinies EVERYTHING ELSE 
Mev Miu YOU'VE SEEN, THIS 
{S$ tT!—che most amazidy 
portable VHF Radio and communications 
receiver we've yet offered. BRAND NEW 
manufactured and guaranteed by one of the. 
Most reputable companies in advanced radio 
and electronic communications equipment. 
You won't match this for value and 
variety of performance anywhere—we 
sell similar sets at three times this 
price! AND YOU RISK NOTH. 
ING because you can return within 
10 days if not 100% satisfied. We 
can’t list everything that this remarkable 
receiver picks up. BUT we can say that 
the 8 wavebands cover just about 


lock, easily aligned tuner. As described in April/ 
May/June P.E. We are offering an optional 

chassis and wood sleeve. Complete kit, as 
everything that’s broadcast—by any- P : : . li woo 
one—from anywhere in the world. You name it it gets it! Exciting illustrated, including chassis and solid d 


specialised transmissions as well as BBC, Local Radio, Luxembourg, sleeve £3390 post paid. 
Continental and Pop Stations. PLUS broadcasts from all corners " 
of the world on the earth shrinking SHORT WAVEBANDS. All components available separately. Send 


Attractively finished in leatherette and stainless steel to enhance any S.A.E. for details and itemised price list. 


lounge or study. USE ANYWHERE- costs virtually nothing to run 
SCORPIO ELECTRONIC IGNITION 


WWAS SELLING! 
aT£35-50 


using standard batteries or plugs into mains. Tone, volume and tuning 
controls enables adjustment to individual listening perfection. 2 aerials, 
advanced keyboard type push button waveband selector. Dial light 
(essential for use in darkness). Special world-wide dial and world map 


computes correct time in any country of the world. Personal hi-fi 4 A i i 
earphone for private listening. 14 transistors, 9 diodes, | thermistor. Complete kit with comprehensive construction 
FREGUENCIES: Long:  150-350kc/s; Medium: 565-160Skc/s; 3 and fault finding data, £11. Post paid. Data 10p. 
SHORT BANDS: 1-6-4.5Mc/s; 4-12Mc/s; 12-24Mc/s; 3 VHF BANDS: : F 

88-108Mc/s; 108-135Mc/s; 135-174Mc/s. £27-50 + 50p P. & P. or £7-50 dep. Itemised prices, S.A.E. please. 


+ 50p P. & P. and 6 months at £4 (£31-50), 
Send 5p stamp for Comprehensive Brochure of Unusual Frequency Radios. 


S SCIENTIFIC & TECHNICAL 


TOWERFItELD TRADING ESTATE, SOUTHEND, ESSEX (Mail Orders, 
Personal Shoppers: §07-511.LONDON ROAD. WESTCLIFF, ESSEX 


AMCEL, MAIL ORDER, 160 DRAKE ST., 
ROCHDALE Tel. 0706-46234 
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A Speaker System 
to meet every need 


To: EMI Sound & Vision Equipment Limited. EMI Pathe 
your needs and your budget, all with one thing _ Division, 252 Blyth Road, Hayes, Middlesex. 01-573 3888 


in common, superb quality of sound over the Please send me details of EMI loudspeakers 


EMI provides the speaker system to suit 


full audio range. Choose from new elegant atid Rane ok nearest Scrat 


speaker enclosures for the connoisseur; home Name ______ 

assembly enclosure kits and matched speaker andr ——— 

kits and a range of basic chassis loudspeakers ———— 

as used in the highest quality sound ° . 
reproduction Shenk ‘ Perfection in Sound 
Send for full details and name of your A member of the EMI Group of Companies. International leaders in Electronics, 
nearest stockist. Records and Entertainment 
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SEW) PANEL METERS 


CLEAR 


TYPE S8W.100 100mm x 80mm Fronts 


SOUA.. 6... 23-80 

50-0-50uA .. £8-80 

100,44. . on 

100-0- 1O00u A. 43-70 

S00UA.. 

ImA 

20Vidie. 2... £8-40 

SOV dic. 2... £840] 5 amp. dl - 28-40 
300V ile. 2... 28-40] 300¥ a.c. . £340 
TDamp.d.c... £8-40/ VU Meter... £4-15/5 


Type SD.830 82-5mm x 110mm Fronts 


-———— | loma - £2-50)- 
: SOMA £2-50/ 2 
i } | 100m - 22-50 
| 500mA - £250 
Lamp. - £2-50 
Samp. £2-50 
- £2-50 
- £2-50 
- £2-50 
- £2-50 
- £2-50 
300V ad. £2-50 
J3V ac. £2-75 
300V ac. - 22-75 
VU Meter ... £8-00 


x 85mm Fronts 
500mA 
Lamp. 
3 amp. 
10 amp. 
oVdee.. 
20V dic. 
30V dec. 
300V al. 


10nA 15¥ a.c. 
o0mA 300V ae, 
100mMA ..... £2-35 | VU Meter £2-70 


Type SD.460 46mm x 595mm Fronts 


OPEN soc Fe 22-40 | iamp....... 
30-0-50n - £2:36 | 5 amp. 
WOUA....... £2-85 | 10 amp. . 

100-0- 100.8. £2-85 |5V dic. 
2O0MA....-.. £2385] 10V dic. 

500A. - £2-20 | 20¥ dc. 

mA ron SOV ile. .... 22+ 
oma . 5 G 
10mA > 22-15 a0 Hees gece ee 45 
Soma £2-15 | 15V ac. £2-30 
100mA £2-15 | 300V a.c. £2-30 
500mA £2151 VU Meter ... £2-55]¥ 


*MOVING IRON—  |° 


ALL OTHERS MOVING COIL 
Please add postage 


@ Low cosT 


USED EXTENSIVELY BY GOVERNMENT DEPARTMENTS, 
INDUSTRY, EDUCATIONAL AUTHORITIES, ETC. 


RANGES IN STOCK @ OT 


PLASTIC PANEL METERS 


@ QUICK DELIVERY 


@ OVER 200 
HER RANGES TO ORDER 


‘*SEW" BAKELITE 
PANEL METERS 


Type MR.85P. 4!in. x 43in. Fronts Type MR.38P. 1 21/82in. square Fronts. 
o0mA : wenn 1 | 200A Type MR.65. 8tin. square Fronts. 
100mA 300mA lamp. 
s00mA o00mA S amp. 
lamp.. 7o0mA 15 amp. 
Samp. . lamp 30 amp 
15 amp. 2 amp 30 amp 
30 amp. 3 amp. 2: BVed-en % 
20 dc. 10 amp. . 10V dc. i 
o0V die. woo. BVid.e. . 2OV dic. 7 
1SOV dec. 2. 10V de. SOV dic. 2 
300V dic. . BV dic. 150V dc . £215 
15V ae. 2 20V dc. B00V d. . $215 
300V ace. : 100-0- pe es £1-05 | SOV dic. 5O0mV dic... £240 
& Meter Ima. £8-15/ 200A... 2 100V ¢ 100mV d.c... #240 
VV Meter £3-95 | 500LA . 4 150V dic. ... 30V a.c.* . £2-20 
¥*£3-10| 500~ ~0-J00)A . 21-75.) 300V dic. ... 50¥ a.c - £2-20 
. *£38-10} mA ....... 21-75 | S00V dic. ... 150V a. . £2-20 
¥*23-10/1-0-ImA 21-75 | 750V die... . 300V a . £2-20 
» *£3-10/2mA LV a.c. 500mA a.e.* . £2-15 
10mA £8-10 | 30 amp. a.c. . *£8-10 ama 50V ac. . see lamp.a.c.* . £215 
1omA 150V a.e. . = . Samp.a.c.* . £215 
Doma BOON ac. 11) a1egg [|] OA... B28 | Tees #16 
Type MR.52P. 23in. square Fronts. oom S00V ac. ... £18515 615.4 20 amp.a.c.* £215 
10V dc. 100mA S Meter ]mA. £185 S0mA 30 amp.a.c.* #215 
DOV de, 150mA VU Meter... £2-80/Tooma 30 amp.a.c.* £215 
o0Vdie. . 500mA VU Meter ... 88-40 
100-0-10024. £2°75 | 300¥ dic. 
500K e £2-55 | 15V a.c. Type MR.45P. Zin. square Fronts. m square Fronts 
lmaA 300V ac. ... . SOLA. £2-50 ) Samp. ...... 
Smid 8 Meter ImA. £2-30)/50-0-5 22-80) 10Vd.c. . 
10mA VU Meter ... g 100uA.. £2-30 | 20V dc. . 
S0mA Tatap. ac. . 5 100-0- Hou. 22-05 | 50V dic. . 
100m4 3 +20 | 200i. 4 » 2-05 | 300V die. 
500mA 20) 500u4 » £1-95 | 15Vac. . \ oA 
20 amp. a.c. . *£2-20/500-0-. . 21:85 | 300V a.c. : 
30 amp. a.c. . *£220]1mA 21-85 | S Meter Ima. 
5mA £1-85 | VU Meter . a 
10mA 21-85 | 1 amp. a.c. . nae ar 
T MR.65P. 33in. x $iin. Fron! o0mA oo... 21-85 | Samp.a.e. .. . a.c. . 
OA TEC neieraret SHO cr Pietra Rapuara SI Sa! 
y " £8-00 | 20V dic | £2-40(° mA . 20 amp. a.c. . 
Hogar ee 23-00 | 50Vdic. ©... ge-do]! amp... . 21-851 30 amp.a.c. . °£1-85) 4 ‘SEW? EDUCATIONAL 
100-¢ -0-1004A. £2-80/) 150V dic. . 
200uA. ate -» £2:90/ 300V dc. . METERS 
5300p! £2-65 | 15V acc. Type ED.107. Size 
500-0-, 00}4. £2-40 | 50V ac, overall 100mm x 90mm 
ImA i £2-40 | 150V acc. x 108mm. i 
jbmA £2-40 | 300V a.c. A new range of high 
10mA 22-40 | 500V ac. ... quality moving — coil 
soma. £2-40 |S Meter ImA. instruments ideal 
100mA £2-40) VU Meter ... for school experi- 
500mA 22-40 | 50mA a.c ments and ‘ pine 
amp ... £2-40 | 100mA a. enc! applications. 
saan oh sean 200mA a.c. “SEW” 3in. mirror scale. The 
10 amp. . £2.40 meter movement is easily accessible to 
15 amp £2-40 ED G EW I Ss E M ET E R Ss demonstrate internal working. Available 
20 amp . £2-40 in the following ranges: 
30 amp 22-55 Type PE.70. 3 17/82in. x 1 15/82in. x |50UA........ £550) 10V dic. .... 24-85 
30 amp. - 22-95 2iin. deep. 100uA +. £510 | 20¥ de. 24-85 
3Vde 22-40 | 30 amp. a.c. fe eee £8-40 )500u4....... £3-05| mA » $485 | 50V dc. 1... 24-85 
5 23-3 50-0-50uA... £510 | 800V dic... 24-85 
ImA . £2-7017-0-1mA rye 
1" 23-3 Im! 85 | Dual range 
Send for illustrated brochure on SEW]100-0-100uA. £3-20 | 300V a.c. 22-70) 14 dic. 84-85 | S00mA/SA dic. 25-10 
Panel Meters—discounts for quantities. 2O0UA.. LL... £3-20 | VU Meter ... £8°75/5A dee. 24-85 | SV/50V dc. . 25-10 


High quality ceramic construction. 
enamel. Heavy duty brush wiper. 
ex-stock. Single hole Aixing, jin. dia. shafts, 
25 WATT. 10/25/50/100, 
50 WATT. 10/2: 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 


Windings embedded in vitreous 
Continuous rating. 


500/ 1000/2300 or 5000 chins, 90p, P.& P.73p. 
5/30/100/250/500/1000/2500 or 5000 ohnis, 21-15. P. & P. 7ip 


Wide range 
Bulk quantities available. 


2500 ohms, £1-65, P. & P. zap 


“YAMABISHI” VARIABLE VOLTAGE TRANSFORMERS 


Excellent quality. 

8-260 General Purpose Bench Mounting 
T anp. 
2oamp. . 
vamp. .. 
8 amp. 
tO amp. . 
l2 amp. . 
20 amp. . 
2oamp. . 
40 amp. 


Low price. 


Immediate delivery . 
8-260 Panel Monnting 
lamp £7-00 
2-5amp .... £8-05 
Please add postage 
ALL MODELS 
INPUT 230V 50/60 CYCLES 
OUTPUT VARIABLE 0-260 
VOLTS, 


Special discounts for quantity 


AUTO TRANSFORMERS 


0/115/230V. Step up or step down. Fully 
shrouded. 
£2-10 


sow 
150W £2-70 
300W 23-60 
500W 25-25 
1000W £7-50 
1500W 210-20 
2250W £17-25 
£35.00 P. & P 


5000W 
230 VOLT A.C. 
50 CYCLES 


RELAYS 


Brand new. 3. seta of 
changeover contacta at 
vo amp. rating. 60p each. 
Post 10p (100 lots £40) 
Quantities available. 


AVOMETER 
MOVEMENTS 


Spare mavements for Model 4 or 9. (Fitted 
with Model { scale) or basis for any muiti- 
meter. Brand New and Boxed. 


£3-50 Post 25p. 


240° Wide Angle 1mA Meters 


MW1-6 60mm square 23-97 
MW1-8 80mm square £4.97 
Post extra 


RP214 


Solid state. 
to 1 amp. 


a~=as! 


REGULATED POWER SUPPLY 


Variable output 0-24V die. up 
Dual seale meter to monitor 
voltage and current. 
Input 220/240V a.c. 
Size 185 x 83 x 
105mm, £8-97 
Post, 25p. 


PS.200 REGULATED P.8.U, 


Solict state. Variable output 
5-20V d.c. up to 2 amp. 
Independent meters to 
monitor voltage and cur- 
rent. Output 290/240V. 
a.c. Size 7}in. x Sjin. x 
Shin, £14-97, Post 25p. 


LB4 TRANSISTOR TESTER 


Tests PNP or NPN transistors. 

Audio indication. Operates 

on two 1-5¥V batteries. 

Complete with all instructions, 
te: 


etc. 
24-50, Post 20p. 


LB3 TRANSISTOR TESTER 


Tests ICO and B. 
Pnpjnpn. Operates trom 
9V_ battery. Complete 


with all instructions, etc. 
23-95. Post 20p. 


MCA.220 AUTOMATIC 
VOLTAGE 

STABILISER 

Tuput §8-125V oo a.c. oor 
176-250V a.c. Output 120V 


240¥ ac. 200VA 
211-97, Post 50p. 


ac, or 
rating, 


P8.1000B REGULATED 
POWER SUPPLY 


Solid state. Output 6, 9 
or 12V dc. up to 3 
amps, Meter to monitor 


current. Input 220/240V 
a.c. Size din. x 3hin. x 
filin. £11:97, Post 25p. 


230V/240V SMITHS 
SYNCHRONOUS 
GEARED MOTORS 


Built in gearbox. 
new and boxed. 30 RPH 
CW; 2 RPH CW; 20 RPH 
CW; 2 RPH ACW; 30 RRH 
CW. 50p each, Post 12p. 


All brand 
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T3860 POCKET 
MULTIMETER 
High-precision at low-cost. 
Ranges: D.c. 15V, 150¥, 
1,000V (10,000 O.P.V.). A.c. 
15V, 150V, 100¥ (1,000 
O.P.V.). 

D.c. Current 150mA.  Resis- 


tance 100k ohms. 
21-85. Post Lop. 


MODEL 1002 Testmeter. 


5,000 O.P.V. 
0/3/15/150/300/1,200¥ «Lc. 
0/6/30/300/600V a.c. 
0/300, 4/300M A 

O/10K/1 meg Q 

Decibels —10 to +16 dB 
£2-75 each. Post 15p. 


HIOKI MODEL 720X 

20,000 O.P.¥. 

Overload protection 
5/23/100/500/1,000V d.c. 
10/50/250/1,000V a.c. 
5OuA/250mA. 2OK/2 mieg. 
ohm. —-5 to +62dB. 
$A-97, Post lip. 


HIOKI MODEL 730X 


30,000 O.P.V. Overload pro- 
tectlon. 6 /30/60/300/600/ 
1,200V dic. 22/60/120/600/ 
1,200V ac. 60uA/30mA/ 
300 mA. 2K/200K/2 meg- 
ohm. —10 to +63 dB. 
26.50. Post lip. 


MODEL TE-12 


20,000 O.P.V. 0/0-6/6/30/120/ 
600/1,200/3,000/6,000V = dc. 
0/6/30/220/600/1,200V a.c. 
0/6014 /6/60/600mA. O/6K/ 
600K /6Meg./60 Meg. Q S0pF. 
O-2mFd. £5-97. Post l7p. 


MODEL TE-200 20,000 O.P.V. 
Mirror scale, overload protec- 
tlon. 0/5/25/125/1,000¥ dc. 
0/10/50/250/1,000V a.c. 0/50,A/ 
250mA. 0/60K/6 meg Q. —20 to 
+62dB. £3-95. Post 1p. 


MODEL 500 90,000 O.P.V. 
with overload protection 
mirror scale 0/0-3/2-5/10/25/ 
100/250/500/1,000V dc. 
0/2-5/10/25/ 100 / 280 / 500} 
1,000V a.c.  0/5041.4/5/50/ 
500mA. 12 amp. d.c. 
O/60/K/6 Meg./60 Mego. 
£8-87. Post paid. 


HIOKI MODEL'750X 
50,000 O.P.V. 

43 ranges 0-0-3 to 1,200V «Le 
0-3 ta 1,200V a.c. 


0-3014/300mA. 

0-3K/30 meg ohms. —10 to ) 
+17dB. ¥ 
£8.97. Post 20p. le 


HT100B4 MULTI-METER 


Fostures B.C, current 
ranges. 100,000 0.P_V. 
Mirror Scale, Overload 


protection 

0/0-5/2- BI 30/50) 250 / 500 / 
s000V ¢ 

o}2- Sr 0130/2 250/600/ 1,000¥ 

0/10/2502 /2-5/25/250M A] 

10 amp. d.c. 


10 amp. a.c. 0/20K/200K/ZMEG/20 MEG. 
—20 +620B. £12-50. Post 25p. 


370 WTR MULTIMETER 
Features = a.c. current 
ranges. 20,000 O.P.¥. 
0/0-5/ 2-5 {10 / 50 / 250/500) 
1,000V d.c. 
0/2°5/10/50/250 /500/1 ,000V 


ac. 
5/502A/1/10 / 100mA / 1/10 
amp, d.c. 
0/100mA/1/10 amp. ac. 
O/5K /50K / 500K / SMEG / 50OMEG. 
—20 +62dB. £15. Post 25p. 


. RUSSIAN 22 RANGE MULTIMETER 

Model U437 10,000 O.P.V. 
A first clasa versatile in- 
instrument manufactured iu 
U.8.8.R. to the highest 
standards. Ranges: 2-5/10/ 
50/250/500/1,000V dic. 2-5/ 
10/50/250/500/1 ,000V a.c. 
D.c. current 100wA/1/10/ 
100m A/1A. Resistance 
300 «= ohms/3/30/300K /3m 0. 
Complete with batteries, 
test leads, instructions and * 
sturdy steel carrying case. 
OUR PRICE 85-97, Post 25p. 
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MULTIMETERS /or EVERY purpose/ 


ROUND SCALE TYPE PENCIL TESTER 
MODEL T8.68 
_7 Completely portable, simple 
to use pocket sized tester. 
Ranges  0/3/30/300V ss a.c. 
and «ic. at 2,000 O.P.V. 
) Resistance 0:20K = ohms. 
ONLY 21-97, Post 13p. 
LT 601 MULTI- 
METER 
New style 
O.P.V. pocket 


multimeter. 5/25/ 
50/250 / 500 / 2,500V 
dic. 10/50/100/500/ 
1,000V a.c. S0uA/ 
250A. 6K/6 meg ohins. 
£3-75. Post 20p. 


20,000 


—20 to 422 dB. 


MODEL TH-12 

20,000 O.P.V. Overload pro- 
| tection. Slide switch selector. 
0/0-25/2-5/10 / 50 { 250 / 1,000V 


d.c. 0/10/50/250/1,000V a.c. 
0f50A/25/250MA de. 013K} 
30K /300K/3 meg. —20 to 
+50dB. 
£4-97. Post l5p. 

MODEL TE-300. 30,000 

O.P.V. Mirror scale, overload 

protection 0/0-6/3/15/60/300/ 

1,200V dc. 0/6/30/120/600/ 

1,200¥ ac. —-0/80,2A/6mA/ 


60mA/300m A /600MA. 0/8K} 
80K/800K/8 meg. ohm —20 to 
—A31B. £5-97, Post lop. 


MODEL PL436 


20k Q/V dc. 8kKQ/V 
a.c. Mirror scale. 
0-6/3/12/30 /120 / 600V 
de. 3/30/120/600V 
ae. 50/6004 /60/ 
6o0mA. 10/100K/ 
1 Meg/10 MegQ. 
—20 to +46dB. £6-97, Post l2p. 


TMK MODEL TW-50K 46 
ranges, mirror scale, 5UK/V 


25, 50uA, 25, 3 25, 50, 
500mA, 5, 10 ainp. Resistance: 
10K, 100K, 1 MEG, 10 MEG © 
Decibela: —20 to 481-5 dB. 
28-50. Post 17p. 


Taut band 
suspension. 
Overload pro- 
tection. 
Polarity re- 
versing switch. 
30,000 O.P.V. 
0f/0-5 {2-3 / 15] 
50/250/500/1,000/2,500V d.c. — 0/15/50/150/ 
500/1,000V  a.c. —0/50,24/5/50/150/500mA/ 
bA dic. 0/3K/300K/3meg. £8-95. Post 20p. 


HIOKI MODEL 700X 
100,000 = -O.P.V. Overload 
protection. Mirror scale. 
0-3/0-6/1-2/1-5/3/6/12/30/60/ 
120/300/600/1,200¥ d.c. 
1:5/3/8/12/30/60/150/300/ 
600/1,200V a.c. 
15/30j1A/3/6/30/60/150/30001A 
6/12 amp. ihe. 2K/200K/ 
J 2 Meg/20 Meg ohm —20 to 
. £13-50. Post 20p. 


ind 


63d 


MODEL C-7080 EN 
Giant 6in mirror scale. 
20,000 O 
0/0-25/1f' 10/30/2350) 
1,000/5,000V d.c,0/2:3/10 
{50/250/1,000/5,000¥ a.c. 
O/50pA/1/10/100/500mA/ 
10 amp. d.c. 0/2K /200K/ 
20 meg. 

—20 to +50dB. 

£13-95. Post 35p. 


04312 MULTIMETER 
Extremely sturdy instrument! 
for general electrical use. 
667 O.P.V. 
0/0-3/2-5/7-5/30/60/150/300/ 
600/900V d.c. and 75mV. 
0/0-3/1-5/7 -5/30/60/150/300/ 
600/900V a.c. 

0/3004 /4-5/6/15/60/150 
600MA/1-5/6 amp. d.c. 
0/1-5/6/15/60/150/600M A/ i 
1-5/6 amp. a.c. 0/200 0 /3k/30k a. ‘Accuracy 
Knife edge pointer, mirror scale. Complete 
with sturdy metal carrying case, leads and 
instructions. £9-60. Post 25p. 
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FTC-401 TRANSISTOR TESTER, 
Full capabilities for mea- 
auring A, Band ICO. 
npn or pap. Equaliv adapt- 
able for checking diodes. 
Supplied complete with jn- 
structions, battery and leads. 
£7-50, Post 20p. 


Model§-100TR MULTIMETER/ TRANSISTOR 
TESTER. 100,000 O.P. 

mirror scale/overload ee 
tion. 0/0-12/0-6/3/12/30/120/ 
600V d.c. 0/6/30/120/600¥ a.c. 
0/12/6004 / 12 | 300mA / 12 
amp. dic. 0/10 K/i MEG/1L00 


MEG. —20 to +50dB. 001-2 
MFD. Transistor tester 
measures Alpha, beta and 


Ico. Complete with batteries, 
instructions and leads. 
213-50. Post 25p. 


MODEL 449A IN 
CIRCUIT TRANSIS- 
TOR TESTER 

Checks true a.c. beta 
infout. Checks Icbo. 
Checks diodes injout. 


Checks SCR, ete. 
Beta HI 10—500 
LO 2—90 


ebo 0-3000p4. 


220/240V a.c. operation. £17-50. Post 25p. 


TE-20D RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 kHz-500 MHz on 
6 bands.  Direetly  cali- 
brated Variable R.F. at- 
tenuator, audio output, 
Xtal socket for calibra- 
tion. 220/240V a.c. Brand 
new withinstructions. £15. 
Carr. 37p. Size 140mm x 
23mm x 170mm. 


MODEL L-55 FET 
V.0.M. 


Input impedance lt 
meg ohins. 0/0-3/1-2/6/ 
$0/120/600V dic. 0/3/12/ 
60/120/600V a.c. 0/1204 
/120in A che. OJ IK /100K/ 
10 meg/100 meg ohma. 
215-97, Post Yop. 


CI-5 PULSE OSCILLO- 

SCOPE 

For display of pulsed and 
periodic waveforms in 
electronle circuits. VERT. 
AMP. Bandwidth 10MHz. 
Senaitivity at 100kHz 
Vo RMS/mm. —-0-1-25; 
HOR. AMP. Bandwidth 
500kHz. Sensitivity at 
100kHz, VY RMS/mm. 
03-25; Pre-set triggered aweep 1-3,000js8ec.; 
free running 20-200,000Hz in nine ranges. 
Calibrator pips. 20nnn =< = =6360mm— x 
430mm. 115-230¥ a.c. operation. 

£39, Carr paid. 


TO-3 PORTABLE OSCILLOSCOPE 


3intube, Y amp. Sensitivity 
O-1V p-p/UM. Bandwidth 
1-Seps-1:5MHz. Tnput 
imp. 2 meg Q 2opF X amp. 
sensitivity 0-9 p-p/CM. 
Bandwidth 1-Seps-800k Hz. 
Input imp. 2 meg 2 20pF. 
Time base. 5 ranges 10cps- 
300kHz.  Synehronisation. 

Tiluminated scale 140mm 
Weight 154lb. 220/ 
SuppHed brand new with hand- 
Carr. 5p, 


bnternalfexternal. 

215mm xX 330mm. 
HOV ac. 
book. £40-00. 


RUSSIAN CI-16 DOUBLE BEAM 
OSCILLOSCOPE, 

SMHz Pasa Band. Sep- —< 

arate YI and Y2 

amplifiers. Rectangular 

din x din U.R.T. Cali- 

brated triggered sweep 

from 0-2ufsec to 

milli-sec per em. 

running time base 

Hz-IMHz. 

, time base calibrator anil 

' amplitude calibrator. 

Supplied complete with 

all accessories and instruction 

£87, Carr. paid. 


manual. 


Selected TEST EQUIPMENT 


TE-16A_ = Transistorised 
Signal Generator, 5 ran- 
ges 400k Hz—30MHz. An 
inexpensive instrument 
for the handyman. 
Operates on 9V battery. 
Wide easy to read scale. 
800k Hz moduiation. 
Siin X ojin x 3hin. 
Complete with instruc: 
27-97. Post 25p. 


TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 
Anew portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
1Q-1E1L 
6 Ranges £1%. 
el pH Vo 
HENRYS 6 Ranges —2°.C. 10pF +1110 
mFd. 6 Ranges ! 2%. TURNS RATIO 
1:1/1000-1:11100. & Ranges + 1%. Bridge 
voltage at 1,000cps. Operated fram 9V 
100A. Meterindication. Attractive 2 tone 
metal ease. Size Tiin x Sin xX Bin. £20. 
Past 25p. 


MODEL TELS GRID DIP 


tions and leads, 


METER 
Transistorised. Operates 
as Grid) Dip, Oscillator, 


Absorption Wave Meter 
and Oscillating Detector. 
Frequency range 440kHz— 
Y8OMHz in 6 coils, s00uA4 
meter. 9V battery opera- 
tion. Size 180mm x ROmm 
x 40nnn. 

£12-50.  Poat 20p. 


BELCO AF-5A SOLID STATE SINE 
SQUARE WAVE C.R. OSCILLATOR 
Sine 18-200,000 Hz; 
Square 18-50,000 
Hz. Output max, 
+ 10d B (10 K ohma) 
Operation internal 
batteries, Attrac- 
tive 2-tone case 
Ziin x din x Qin. 
Price £17-60. Carr. 
17p. 


MODEL MQ-100 
SINE SQUARE 
WAVER AUDIO 
GENERATOR 
Range —_19-220,000 
Hz. Sine Wave 
9 100,000Hz. 
* Square Wave. Out- 
put Sine or Square 
Size 180mm x 90mm x 
0/240V ac. 


wave 10V. P. to P. 
90mm. Operation 
217-50. Post 37p. 


MODEL AT201 
DECADE 
ATTENUATOR 
Frequency range 
0-200k Hz. 
Attenuator 0-111dB, 
0-1dB step. 
Impedance 600 
ohins. Max. input power 30dBm. 
Size 180mm x 90mm xX 55mm. 
212-50. Post 37p. 


_TE-65 VALVE VOLTMETER 


28 ranges. D.c. volts 
1:5-1,500V a.c. volts 
1-5-11500V. Resistance 
up to 1,000 megohms. 
200/240V  a.c. opers- 
tion. Complete with 


probe and instructions. 
£17-50. Post 30p. 
Additional probes avall- 
able: R.F. £212; H.V. 
£2-50. 

MODEL 043811 SUB-STANDARD 
MULTI-RANGE VOLT AMMETER 
Sensitivity 330  ohms/Volt 
a.c, and i.e. Accuracy 05% 


de. 1% ac. Scale length 
169mm. 

0/300/7 sDpL af 1-3/3/7-3/15/30/ 
75] 150/300/7 50m Af1-3/3/7-5 


amp. d.c. 0/3/7:3/15/30/75/150/ 
300 / 750mMA | 1:5/3/ 7-5 
amp. a.c. 0/75/150/300/ 
730m V/1-3/3/7-5/15/30/ 
73/150/300/750V u.c. O/ 
750m Vj 1-5/3/7-5/15/30] 
75{150/300/750V a.c. 
Automatic cut out. Sup- 
plied complete with test leads, manual and 
teat certificates, £49. Post 50p. 


G. W. SMITH 
& CO. (RADIO) LTD. 


Also see opposite page 
and next two pages 
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UNR-30 
RECEIVER 


4 Bands covering 550kHz-30MHz. BFO. 
Built-in Speaker 220/240V a.c. Brand new 
with instructions. 215-75, Carr. 37p. 


UR-1A SOLID STATE COMMUNICATION 
RECEIVER 


4 Bands covering 550kHz-30MHz. FET. 
8 Meter. Variable BFO for SSB, Built-in 
Speaker, Bandspread, Sensitivity Control. 
220/240V a.c. or L2V dc. 12}in x 4fin x Tin. 
Brand new with instructions. 225, Carr. 37p. 


SKY WOOD CX203 COMMUNICATION 
RECEIVER 


0000000, 


Bolid state. Coverage on 5 bands 200-420 


kHz and 0-55 to 30MHz. Lltuniinated slide 
tule dial. Bandspread. Aerial tuning. BFO, 
AVC, ANL, "8" meter. AM/CW/S8B. Inte- 
grated speaker and phone socket. Operation 
220/240V a.c. or 12V dic. Size 325 x 266 X 150 
mm. Coniplete with instructions and circuit. 
£28-50. Carr. 50p. 


LAFAYETTE HA-600 SOLID STATE 
RECEIVER 


oe General coverage 
150-400k Hz, 330 
kHz-30MHz. FET 
front end. 2 mech. 
fiiters, product 
detector, variable 

'BFO, noise limi- 
ter. 3 Meter, Bandspread. RF Gain. 15inx 
9}in x Btin. 1&8lbs. 220/240V a.c. or 12V dic. 
Brand new with instrnetions. 250. Carr. 50p. 
. 


TRIO 

9R59D8 

COMMUNI- 

CATION 

RECEIVER 

4 band cover- 

ing 550kHz- 

30MHz — con- 
tinuous and electrical bandspread on 
10, 15, 20, 40 and 80 metres. 8 valve 
plus 7 diode circuit. 4/8 ohm output and 
phone jack. SSB-CW. ANL. Variable BFO. 
8 meter. Sep. bandspread dial. IF frequency 
455kHz. Audio output 1-5W. Variable RF 
and AF gain controls 115/250V a.c. Size 
7in X 13in X 10in with instruction manual. 

- 249-50. Carr. paid. 


EMI LOUDSPEAKERS 


Model 350. 13inx8in with 
single tweeter/crossover, 20-— 
20,000Hz. 14W RMS. Available 
8 or 15 ohms. 87-25 each. 
Post 37p. 

Model 450. 13in x 8in with twin 
tweeter/crossover. 55-13,000Hz. 
BW RMS. Available 8 or 15 
ohms. £8-62 each. Post 25p. 


HONEYWELL 
DIGITAL 
VOLTMETER 
VT.100 

Can be panel or 
bench mounted. 
Basic meter mea- 
sures 1V d.c. but 


can be used to measure a wide range of a.c. 
and d.c. volt, current and ohms with optional 
plug in cards. Specification: Accuracy: 
+02, +1 digit. Resolution: ImV. Number 
of digits: 3 plus fourth overrange digit. 
Overrange: 100% (up to 1-999}. Input 
impedance: 1000 Meg ohm. Measuring cycle: 
1 per second. Adjustment: Automatic zero- 
ing, full acale adjustment against an internal 
reference voltage. Overload: to 100¥ d 
Input: Fully floating (3 poles). Input pow 
110-230V a.c. 50/60 cycles. Overall size: 
Sjinx 2#inx8 Ain. AVAILABLE BRAND 
NEW AND FULLY GUARANTEED, 
286-50, Carr. 50p. 
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SINCLAIR EQUIPMENT 
Project 60 o 
Package 
offers. 


2x Z30 amplifier, stereo 60 pre-amp, PZ 
power supply. 215-95. Carr. 37p. Or with 
PZ6 power supply. 218-00. Carr. 37p. 
2xZ50 amplifier, stereo 60 pre-anip, PZ8 
power eupply. £20-25. Carr. 37p. 
Transformer for P28. £2-97 extra. 

Add to any of the above £4-45 for active 
filter unit and 218-00 for pair of Q16 speakers. 
All other Sinclair products in stock. 

2000 amp. £21:95. Carr. 37p.; 3000 amp. 
£28-50. Carr. 37p.: Neoterlc Amp. £48-95. 
Carr. 37p. 1C12. £1-:80. P. & P. 10p. 

NEW PROJECT 605—220-97. Carr. 37p. 


WHARFEDALE MID-RANGE HI-FI UNITS 


As used in world famous 
system. Sin dia. Impedance 
4/8 ohms. High finx ceramic 


magnet. 20W RMS. Brand new 
£1-§0. Carr. 37p. 


SPECIAL OFFER! 
GOODMANS 
AXIOM 301 

Hi-Fi 12in 20W twin cone fuli 
range speaker. 30-16,000Hz. 
16,500 gauss. 8 oh imped- 
ance. Brand new and boxed. 
(List price £21:72). OUR 


PRICE £12-50 each. Carr. 50p. 


EA.4l REVERBERATION 
AMPLIFIER 

Self contained, transistor- 

ised, battery operated. 

Simply plug in miicro- 

phone, guitar, etc., and 

output into your ampli- 


fier. Volume control, 
depth of reverberation control. Beautiful 
walnut cabinet. 7linx3inx4iin. 25-97. 


Post lop. 


SPECIAL OFFER! 
ROTEL RH700 
STEREO 
HEADPHONES 
20-20,000Hz. 8-16 ohnt. (List 
£9-95). OUR PRICE £6-75. 
Post 25p. 


SPECIAL OFFER! 
STEREO 
SPEAKERS 

Matched pair of stereo 
bookshelf speakers. De- 
luxe teak veneered finish. 
Size: 14jinx9in x7 jin. 
8 ohms. SW RMB. 
16W peak. Complete 
with DIN lead. £12-05. 
Carr. 30p. 


HA-10 STEREO 
HEADPHONE 
AMPLIFIER 

All silicon  trans- 
jator amplifier oper- 
ates from magnetic, 
ceramic or tuner inputs with twin stereo 
headphone autputs and separate volume 
controls for each channel. Operates from 9V 
battery. Inputs SMU/100MU. Output 5oMW. 
25-97. Post lip. 


SPECIAL PURCHASE ! 


NEAT G30) STATIC 
BALANCE PICK-UP ARMS 


yr i) 
Identical specification to NEAT G30 arm 
but with two-tone chrome and black finish. 
Complete with head shell, pick-up rest and 
piug in phono leads. BRAND NEW-— 
FULLY GUARANTEED. 
ONLY £8-95. Post 25p. 


ARF-300 AF/RF 

IGNAL GENERATOR 
Ail transistorised, compact, 
fully portable. AF sine wave 
18 Hz to 220 KHz. AF 
square wave 18 Hz to 100 
KHz. Output sine/square 
l0v. P-P. RF 100 KHz to 
200 MHz, Output lv. maxi- 
mum. Qperation 220/240v. 


AC, Complete with instruc- 
tions and leads 
£29-95, Post 3 


AKAI BARGAINS 


SUPER MONEY 
SAVING OFFERS—BUY 


NOW WHILE STOCKS LAST! 


ALL BRAND NEW AND 
FULLY GUARANTEED 


3721 Tape Rec. 278-95 
X5000 Tape Rec. £99-95 
GX370 Tape Rec. 2259-95 
4000D Tape Deck 261-50 
4000D8 Tape Deck 278-95 
X201D Tape Deck .. 2182-95 
X221D Tape Deck .. . £169-05 
GX220D Tape Deck a 2148-50 
GX280D Tape Deck x £249-40 
X1810D Tape/8 track Deck 2169-95 
GX1900D Tape/Cass. Deck 2177-95 
X20008D Tape/Cas/& Rec... 2223-30 
CR81 8 track Rec. .. ee 280-95 
CR81D 8 track Rec. £65-95 
CR8IT 8 track/Receiver £118-60 
CR&8088 8 track system £145-00 
C850 Cassette Rec. .. £79-00 
CS50D Cassette Deck £74-95 


GXC40 Cassette Rec. £82-25 
GXC40D Cassette Deck £66-95 
GXC40T Cassette/Receiver 2123-95 
GXC45D Cassette Deck 295-95 
GXC46D Cassette Deck £103-50 


(XC8OD Cassette Deck |. |. £141-25 


GXC65D Cassette Deck £110-25 
C835D Cassette Deck 259-50 
AA6200 Receiver £74-95 
AA6300 Receiver £92-50 
AA6G600 Receiver £109 -00 
AA8500 Receiver .. Ns £175-00 
ADM11 Microphones (Pair) £7:50 


Carriage Op extra (recorders and decks 75p). 


Carriage Op extra (recorders and decks 74p). 


GENUINE BARGAIN! 
Ze > KOSS SP.8XC 
A STEREO 
HEADPHONES 

Response 


10-15,000Hz. 
Impedance 4-8 ohms. 
Brand new. 

Boxed and fully g’teed 
(List £9-50). OUR 
PRICE £6-§0. 

Poat 2op. 


1021 STEREO 
LISTENING 
STATION 

For balancing and 
gain selection of 
loudspeakers with 
additional facility 
for stereo headphone 
switching. 2 gain 
controls, speaker on-off slide switch, stereo 
headphone sockets. 6inxdinx2jin. 22-25. 
Post l5p. 


MP7 MIXER PREAMPLIFIER 
5 microphone in- 
puts each with 
individual Gain 
controls enabling 
complete mixing 
facilities. Battery operated. 9}in x din x 3in. 
Inputs Mics: 3x3mV 50K: 2x 3mV 600 
ohm. Phono meg. 4mV 50K. Phono ceramic 
100mV 1 meg. Output 250mV 100K. 

28-97, Post 20p. 


TE-1035 STEREO 
HEADPHONES 

Low cost high perform: 
ance stereo headphones. 
Foam rubber ear cups, 
Adjustable head-band. 
‘68 ohm impedance. 25- 
18,000Hz. With lead and 
stereo jack plug. ONLY 
21-97. Post 12p. 


NEW GARRARD 
MODULES 


Popular range of (Garrard decks 
with Slrure cartridge fitted in 
deluxe plinth with hinged lid. 
§P25 III Module/M75-6 223-50 
AP76 Module/M75-6 £33-80 
AP96 Module/M75-6 -» 238-75 
Zero 1008 Module/M93E 252-60 


Carr. 50p extra any item. 


HOSIDEN DH-088 DE-LUXE STEREO 
HEADPHONES 
Features unique mech- 
anical 2 way units and 
fitted adjustable Jevel, 
controls, 8 ohm im- 
pedance 20-20,000cps 
Complete with spring 
tead & stereo jack plug 
£7-97, Post l2p. 


Practical Electronics 


DOLBY SYSTEM NOISE 
REDUCTION UNIT 


Improves the performance of cassette and 
semi-professional recorders. Reduces tape hiss 
by 3dB at 600Hz, 6dB at 1200Hz and 10dB 
for all frequencies above 3000Hz. Controls for 
input levels and noise reduction on record and 
replay. 2 meters for Dolby ievel. Off tape 
monitoring. Frequency response: 20Hz to 
13kHz4+1dB 19kHz—35dB. Size 15$Inx 
9inx 3iin. A.c. 200/250. 


Pate £32:50 


PRICE 


HOSIDEN DHO-28 STEREO HEADPHONES 
Wonderful value 
and excellent per- 
formance combined. 
Adjustable head- 
band. 8 ohm = im- 
pedance, °0-12,000 


Carr. 50p. 


Complete with 
and 
ONLY £2-87. 

Post 12p. 


plug. 


in Library 
cases. Z 
C60 3 for 75p. 10 for 22-85 
C90 3 for 21-05 10 for 23-80 
C120 3 for £1-85 10 for 24-20 


Tape Head Cleaner $0p each. 
Post 10p extra. 


SPEAKERS 

Brand new and fully 
guaranteed. 8W, 
ohm. Teak finish. 
(Rec. list £59-50 pr.) 
OUR PRICE £39-50 pr. 
Carr. £1-00. 


* TEANSISTORISED FM TUNER 


* 

TRANSISTOR 

HIGH QUALITY 
TUNER, SIZE 

EM ONLY 6inx4inx 
leva 2}in. 3 I.F. stages. 


~~ Double tuned dis- 


criminator. Ample 

output to feed most 
amplifiers. Operates on 9V battery. Coverage 
88-108MHz. Ready built ready for use. Fan- 
tastic value for money. 86-87. Post 12p. 
Stereo multiplex adaptors 24°97 


TE 1018 DE-LUXE 
MONO HIGH IMPE- 
DANCE HEADSET 
Sensitive, soft earpads, 
adjustable headband. S 
Magnetic, impedance 

2,600 ohma. 

£1-97. Post lop. 


G6. W. SMITH 
& CO. (RADIO) LTD. 


Also see previous pages 
and opposite page 
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FANTASTIC OFFER! 


NIKKO 
TRMS0 
STEREO 
AMPLIFIER 


17+17W r.m.s. stereo amplifier with inputs for Magnetic and 
Cryatal phono, Tuner, Tape, Aux and Tape Monitor. Outputs for 
two pairs of atereo speakers and tape. Stereo headphone socket. 
Full range of controls including !oudness control, scratch filter. 


etc. Size 13in x 9fin X 33in. 
Unrepeatable offer—timited stocks! 


List price £59-50 
OUR PRICE 


£39°'95 | 


Carriage 50p 


SAVE UP TO 


SEND S.A.E. FOR FULL 
DISCOUNT PRICE LISTS 
AND PACKAGE OFFERS 


NIKKO TRM 50 


SYSTEM 
NIKKO TRM50 17+ 
17W rins stereo 
amplifier, BSR MP60, 
plinth and — cover, 


Goldring ©800  cart- 
ridge, pair of Linton 2 
speakers and all leads 


£104-90 


OUR 
PRICE 


Carr. and 
Ins. £1-50 


LEAK DELTA 30 


__~, SYSTEM 
| Leak Delta 30 stereo 
amplifier, Goldring 
GL75, plinth, cover 
and (800 cartridge 
) Pair of Leak 150 
speakers and all 

leads. 

OUR e Carr, and 
PRICE £12250 fiero 
TELETON SAQ206B 
SYSTEM 

Teleton SAQ206B 8+8W = 

amplifier. BSR MP60, _ || 

plinth and cover, eet | 

Goldring G800 | 

cartridge, pair of Al 

Apollo speakers os 

and all leas, 

OUR . M ° 

PRICE £54-40 Carr. ana 
Ins. £1-50 


Amplifier only, £22-95. Carr. 50p. 


SUPER BARGAIN! 
8-TRACK CAR STEREO 
TAPE PLAYER 


Tone, volume and balance controls. Track 
selector. Complete with matched pair of 
stereo speakers, connections and fittings 


ONLY £15-95 Post 30p 
HOMER INTERCOMS 

oe Ideal for home, 

office, stores, fac- 


tories, etc. Supplied 
complete with bat- 
teries, .cable and 
free instructions. 


2 Station, £2-97, $ Station £5-25, Post lop 
4 Station 26-62. Post 17. 


& 


a 


BH.001 HEAD 
SET AND BOOM 
MICROPHONE 


Moving coil. Ideal for 
language teaching, com- 
munications. Headphone 
imp. 16 ohms. Micro- 
phone imp. 200 ohms. 
24-62. Post lip. 


Practical Electronics 


G.W.SMITH &CO(Radio) LTD 


Personal Callers Welcome -All Bronches Open9-6 Mon. to Sat. 


WHARFEDALE 
LINTON SYSTEM 


Wharfedale Linton 
Amplifier, Linton 
Turntable, pair of 
Linton 2 speakers and 
2 al] jeads. 

Se 


OUR 
PRICh 


Carr. and 
Ins. £1-25 


AMSTRAD 8000 I! 
SYSTEM 


Amstrad 8000 LI 7+7W 
amplifier. BSR MP60, plinth 
andl cover, Goldring 
G800 cartridge, pair 
of Apollo speakers 
anil all leads 


= 
= 


OUR 

Cries £45-50 
Ins. €1 

Aniplifier only, £14-50. Carr. 50p 


TELETON CRIOT/RG42 
SYSTEM 


AM/FM 444 
stereo tuner amplifier, 
Garrard 2025 T/C. plinth 
and cover, stereo 
cartridge, pair of 
matching j 
apeakers and all SS 
leads 


Teleton 


S es 


Emerge 


OUR 
PRICE 


Carr. and 
Tns. £1 


£35-50 


MW/LW 
CAR RADIO 


Fully transistorised, dual waveband. 


Size 
6lin X 43in X Zin, 12V d.c. Neg. or pos. earth. 
Complete with fixing kit, speaker and leads 


ONLY £7-50 Post 20p 


a 
B.S.R. TD8S 8-TRACK 
STEREO TAPE PLAYER DECK 


Integrated preamps (output T25m¥) to feed 
into any stereo amplifier. Automatic and 


manual programme selector. 4 pole syn- 
chronous motor. 210/240V a.c. 

OUR PRICE Z 
Carr. 37p. £16 25 


CREDIT TERMS FOR CALLERS 
ACCESS & BARCLAYCARD 
WELCOME 


| Complete 


SAVE £££’s 
PHILIPS GA308 
TRANSCRIPTION 
TURNTABLE 

2 speeds 334 and 
45 c.p.m. Light- 
weight tubular 
counterbalanced 
arm. Belt driven 
low speed syn- 
chronous motor. 
Viscous damped 
pick-up lift/ 
lower device. 
with 
and 


hinged 
GA308 less cartridge (list £36-55) 


teak plinth cover. 


OUR PRICE £24°50. Post 50p. 


GA308 PU with GP400_ stereo 
magnetic cartridge (list £47-65) 
OUR PRICE £29-95. Post 50p. 


LIMITED NUMBER ONLY! 


LEAK 
BARGAINS! 


a 


LIMITED OFFER! 


ALL STOCKS BRAND NEW 


AND GUARANTEED 
Delta 30 £45:95 
Delta 70 £55-95 
Delta FM £5595 
Delta AM/FM £67:95 
Delta 75 £125-00 
Leak 150 pair £37:50 
Leak 250 pair £47-95 
Leak 600 each £33-95 


Post 50p extra each item. 


ROTEL BARGAINS ! 


ALL BRAND NEW AND GUARANTEED 


= 
RA210 Amp. £23:35 
RA310 Amp. £35-95 
RA610 Amp. £48-25 
RX150 Receiver £48:95 
RX200 Receiver £60:95 
RX400 Receiver £70-95 


Post 50p extra any item. 


EAGLE TSA.150 STEREO 
AMPLIFIER 


Housed in attractive Teak cabinet. 
7-5+7-5 watts rms. Switched inputs 
for Mag. Cer. tape, tuner, bass, 
treble, volume, balance controls. 
Headphone socket. Output for main 
or remote speakers. List price £29-60. 


OUR PRICE £16:50. 
Carr. and Ins. 50p. 
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RECORD DECKS 
(Post 50)) 

BSR McDONALD 
C129 Mono £650 
C137 £8:35 
MP60 £9°75 
610 £1265 
810 £31-25 
210/TPD3 £875 
MP60/G800 £12-95 
MP60/TPD1 £1605 
MP60/TPD1/ 

G800 £10:50 
MP60/TPD2 214:35 
610/TPD1 £18-95 
S10/TPDL £17:95 
HT 70 213-89 
JIT70/G800 = £17:25 
HT70/TPD1 £20:35 
HLT70/TPD1 

G800 £23:90 
810 Plinth/ 

Cover £9-25 
CONNOISSEUR 
BD1 Kit £10-90 
BD1Chassis 213-60 
BD1/SAU2/ 

Plinth/C £33-10 
BD2/8AU2/ 

Chassis £25-95 
BD2/SAU2/ 

Plinth/C = £33:85 
GARRARD 
2025 T/C 

Stereo £8°50 
40B Stereo 29°25 
8P20 IIT £10:25 
SP25III/ 

M75-6 £15.95 
S8P25 IIT Module/ 

M75-6 £23:50 
SL65B £13-75 
AP76 £17-95 
‘AP76 Module] 

M75-6 £33-80 
SL728 £21:95 
BL9SB £3225 
401 £2595 
ZERO 100A = £38-95 
ZERO 1008 £36-95 


ZERO 1008 
Moud/M93-E £52 60 

AP96 Module/ 
M75-6 £38:75 

GOODMANS 

TD100 Teak £55°95 

TD100 White £58-25 


GOLDRING 
GL69/2 £1850 
GLi2 £20-95 
GL72/P £27-50 
Plinth 69/72 £7-:02 
LID 7: £3:25 
GL75 226-95 
GL7aP 235-25 
Plinth 73 £735 
LID 75 £3:80 
G99 £19-25 
GL85P/C 256-95 
LID 85 24-95 
G101P/C £20:50 
LEAK 
Delta £5250 
MICRO-SEIKI 
MRILL £29-50 
MR111 Plinth 

and Cover 29°50 
PHILIPS 
GA105 £1695 
GA160 Teak £27-00 
GA308 Teak 224-50 
CA308 

P.U. Teak 229-95 
GA212 25675 
PIONEER 
PL12D £3450 
PL16C £51-35 
PLA3I 282-65 
PLSO 2111-85 
PL41D £118-50 
PL61 £11995 
THORENS 
TD125 Il £66:50 
TDI25AB II £99-95 
TX25 26-95 
TD160C £5695 
TD150 £28-95 
TDISOA IL 235-95 
TD1OOAB II £89-95 
TD150 Plinth £3°80 
TXI1L £3:60 
WHARFEDALE 
Linton £2605 


PLINTHS AND COVERS 


(Post 60p) 


Budget SP25, etc. 
Budget $P25 Play on 


Budget AP76/Zero 1008 


Budget B.8.R. 
SME 2000 System 


£320 
£4-80 
24-50 
£3-25 
£34:50 


RECORD DECK PACKAGES (Post 30p) 


Decks supplied with 
stereo cartridge 
ready wired in 
plinth with cover. 
GARRARD 
2025TC/9TAHCD 
5 II1/9TAHCD 
III/G800 
L11/M75-6 

P25 II]/M44-7 
8P25 IIT/M44-E 
S8P25 IIUM55E 
AP76/G800 
AP76{M75-6 
AP76/MS5E 
AP76/M75EJ 
AP76/G800E 
AP76/M44E 
AP76/M75ED 
B.8.R. McDONALD 
MP60/G800 
MP60/M44-7 
MP60/M44-E 
GOLDRING 
GL72/G800 
GL75/G800 
GL75/G800E 


Tel: 
Tet 

Tel: 
Tel: 
Tet: 
Tek: 


01-637 2232 
01-636 3715 
01-580 0670 
01-437 8204 
01-437 9155 
01-262 0387 


All Mail Orders to— 
11-12, Paddington Green. 
London, W2 
Tol: 01-262 6562 
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Wotv/ A FAST EASY | Are you alright 
WAY TO LEARN BASIC! for Jacks? f¢ 
RADIO & ELECTRONICS : 


Build as you learn with the exciting 
new TECHNATRON Outfit! No mathe- 
matics. No soldering—you learn the 
practical way. 


Learn basic Radio and Electronics at home—the fast, modern way. 
Give yourself essential technical “know-how’—like reading circuits, 
assembling standard components, experimenting, building—quickly and 
without effort, and enjoy every moment. B.I.E.T.’s simplified study 
method and the remarkable TECHNATRON Self-Build Outfit take the 
mystery out of the subject, making learning easy and interesting. 


Even if you don’t know the first thing about Radio now, 
you'll build your own Radio set within a month or so! 


- and what’s more, you will A 14-year-old could understand 
understand exactly what you are and benefit from this clurse—but 
doing. The TECHNATRON it teaches the real thing. The 
Outfit contains everything you easy to understand, practical 
need, from tools to transistors— projects—from a burglar-alarm to 
even a versatile’ Multimeter which a sophisticated Radio set—help 
we teach you to use. All you need you master basic Radio and Elec- 
give is a little of your spare time tronics—even if you are a “non- 
and the surprisingly low fee, technical’ type. And, if you 
payable monthly if you wish. want to make it a career, B.I.E.T. 
And the equipment remains yours, has a fine range of clourses up to 
80 you c&p use it again and again. City and Guilds standards. 


You LEARN—but It's as = Specialist Booklet 
fascinating as a hobby. If you wish to make a career in 


Among many other interesti Electronics, send for your FREE 
tna eg oe copy of “NEW OPPORTUNI- 
experiments, the Radio set you Tr ; 
a . TIES’’. This brand new booklet 
build—and it’s a good one—is + 
rps —just out—tells you ali about 
really a bonus. This is first and = TECHNATRON and B.LE.T’s 
Jast a teaching course, but the = full range of courses. 


training is as fascinating ‘as any 
hobby and it could be the spring- 
board for a career in Radio and 
Electronics. 


FREE 


BRITISH INSTITUTE 
OF ENGINEERING 
TECHNOLOGY 


Dept. BPEI2, ALDERMASTON COURT, READING RG7 4PF 


Accredited by the Council for the Accreditation of Correnpondence Colleges. 


POST THIS COUPON FOR FREE BOOK 
i 


Ask for Rendar Jack plugs and sockets at your local 

Stockist. They come in a wide variety of configurations, 1 
and in cases of difficulty can be ordered DIRECT from ‘ew! 
the Rendar factory. | 

Standard, mini and sub- miniature sizes... plugs in both y 
screened and unscreened versions .. . socket bodies in high melting 
Point thermoplastic ... several unique features (some protected by UK 
and US Patents) ... Post Office and NATO specifications. 

If you want to study all the facts and figures, all the ingenious con- 
struction details, send for the Rendar Electronic Components Catalogue 
of technical data sheets covering their entire range of products. 


The cost of the catalogue is 25p, including P & P, and it's money very 


well spent! 
RENDAR*’ 


Rendar Instruments Ltd., Victoria Road 
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4 
Cables: Rendar, Burgess Hil! 


GIANT POWER Wavecano 
COMMUNICATIONS RECEIVER 


ovg.rcs £10°50 


No than 3 VHF BANDS, 


less 


Finished in strong leather grained case with 
carrying handle. Approx. size 10jinx6 in 3jin. Written guarantee. Special 
magnetic ear-piece for personal listening, dry batteries tree. HURRY! Limited 
quantity only from Sonic Sound 


price &20 90 


+50p P. & P. 


Tune into the world with this amazing 
communications receiver. A truly exceptional 
unit in performance and looks—ieatherette 
with Stainless steel trim. Looks good any- 
where, Use either as a portable 
with standard batteries or plug it 
directly into 220-240V domeatic 
Mains supply. 14 transistora; 
9 diodes; 1 thermistor, Internal 
ferrite rod antenna plus telescopic 


aerial, Separate tone, volume and 
| NAME ee AGE ... tuning controla with push-button 
(BLOCK CAPITALS) selectors for the 8 WAVEBANDS. 

% Complete with H1-Fi earphone for 
ADDRESS personal lIlstening. Frequency 


ranges: Long wave 150-350 kHz. 
Medium 353-1605 kHz. Marine 1-6-4-5 MHz. 
Short Wave 12-24 MHz. FM/VHF 88-108 
MHz. Aircratt 108-135 MHz. PUBLIC 
SERVICE BANDS 135-174 MHz. Fully 
guaranteed. N.B. The Ministry of Post & 
Telecommunications has pointed out that a licence (not generally available to the public) 
is required for reception of transmissions by Fire Brigade, Aircraft, Shipping, etc, 


G SONIC SOUND (Gear: ger ae EDGWARE ROAD 


GS) Tel. 01-723 0094 


AUDIO LTD. hice oe Mon. to Sat. 9 a.m.-6 p.m. 
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SUBJECT OF INTEREST. .. 


rm 


at these prices you can afford 


instruments for your test bench 


The Heath range of low-cost testers and 
instruments in kit form fulfils the many 
and varied requirements of the 
practical hobbyist. the engineer 
and others engaged in a wide 
range of electronic activities. 


Portable transistor 
tester 
£13.80 


oce 
a 
Portable VVM 
£13.80 oa 
Ce 
e* 
ee 
Transistor/diode Rand C 


checker substitution boxes 
£3.90 £4.80 and £3.90 


R.F. probe 
£3.50 


Decade capacitance box 


Decade resistance box 
£9.80 


£14.80 


No deposit 
terms up to 


£30 


Budget plans 
also available 


Signals tracer 


Power supply 
£13.80 


£9.80 


a a 
[ Please send me a FREE Heathkit catalogue 


freecatalogue|, sy | | 


Kit prices quoted 


Nameo =. —— a _ 7 
Our jumbo sized Heathkit catalogue | | 
is full of good things. Stereo 
amplifiers. tuner amplifiers. J Address __ = — : 7 Soe | | 
tuners, loudspeakers and 
audio accessories, electronic | | 
2 calculator, metal detectors. 5 - a a ee 
ie shortwave receivers, | 
3 s intercoms...evena et er ape ys a 
rn gk powerful battery charger kit. Heath (Gloucester) Limited, Department PE /2/73 HEATH | 
acs Gloucester GL2 6EE. Telephone 0452 29451 
= (Mail order prices and specifications subject to change without notice) 
Heath (Gloucester) Limited, Gloucester GL2 6EE. ee EE SS A 
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for fast,easy 
reliable soldering 


Ersin Multicore Solder contains 5 cores 
‘of non-corrosive flux, instantly cleaning 
heavily oxidised surfaces. No extra flux 


IDEAL FOR HOME 
CONSTRUCTORS 


Size 1 cartons ail at 25p each 
in 40/60, 60/40, 
or Savbit alloys in 7 gauges. 


is required. 


EASY-TO-USE 


| DISPENSERS 7} 


: 5 
Size 5 
(Savbit) 18swg, SAVBIT 
18p (illustrated) 


Size 19A 
(60/40 alloy) 
18swg. 18p 


Size 15 
(60/40 alloy) 
22swg. 22p 


Model 3A. Strips insulation 
from cable or flex without 
nicking wire.4 different 
settings, 4&6 BAspanner ends, 
ground cutting edges Price 32p. 
Also available, 
de luxe Model 8. — Price 58p. 


From Electrical and Hardware Shops. If unobtainable, write to: 
Multicore Solders Ltd., Hemel Hempstead, Herts. 


CHROME RECEPTION 


KN All U.H.F. 
+ now fitted 
SOX 


18 element £3-75, 


WALL MOUNTING c/w WALL ARM 
AND BRACKET, 7 element €3:25. |! element 
£3-75. 14 elemene €4-25. 18 element £4-75. 
CHIMNEY MOUNTING ARRAYS c/w 
MAST AND LASHING KIT, 7 element £4. 
It elemene £4.50. 14 element £4-75. 18 | 


element £5-25, 


| MAST MOUNTING arrays only 7 element 
£2.25. 11 elemene £2-75. 14 elemenc £3-25. 
18 element £3-75. Complete assembly in- 
Structions with every aerial. LOW LOSS 


coaxial cable 9p yd. 
KING TELEBOOSTERS from £3-75. 


U.H.F. TV AERIALS 


SUITABLE FOR COLOUR & MONO. 


tilting bracket and 4 
element reflector. 


LOFT MOUNTING 


ARRAYS 
7 elemenc £2:25. |! element 
£2.75, 14 element £3-25, 


LABGEAR 
all band V.H.F.—U.H.F.—F.M. radio mains 
operated pre-amps £7.50. State clearly channel 


aerials 
with 


Vary the strength 
of your lighting witha 


ELECTROKIT 


Now available from one company are complete kits for 
many of the articles published in the Electronics, Radio 
and TV Journals. Examples of our range are: 


SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971), 
£10-50. This kit includes all the parts for the assembly of 
this popular and reliable system. The hardware and 
instruction data are included 

ELECTRONIC PIANO (P.E. Sept. 1972). We can 
supply the various sections for this article in kit form. 
Power supply, price £6-50. Preamp and Tremolo £3-20. 
Main Amplifier (less speakers) £3-30. 13 Pitch boards £39-50 
(less inductors). 

DRILL SPEED CONTROLLER (E.E. Aug. 1972). Kit 
consists of resistors, rectifiers, thyristor and tag board as 
specified in the article, price £1-05. Kit with M.K. box, 
plate and switch, price £2-05. 

LIGHT DIMMER. Kit contains all parts including circuit 
and construction data, 480 watts, fully suppressed, price 
£265. 

We shall also be offering kits for most articles published 
in the P.E. and other popular electronics magazines and 
will be pleased to quote prices. 


All kits sent Post FREE. 
Send for details of all other kits available (please enclose 


S.A.E.). 


ELECTROKIT 


12 Lauderdale Road, London, W.9 
Telephone 01-286 0011 


ich 


LENGTH 8°5" 


number required on all orders. P. & P. on all 
aerials 50p aces. I5p. C.W.O. min. €.0.D. 
charge 25p. 


BBC-ITV-FM AERIALS 


BBC (band I) Wall S/D £2. LOFT inverted 
‘T’ £1-25, EXTERNAL ‘H’ array only £3. 
[TV (band 3) 5 elemenc loft array £2-50, 
T element £3, COMBINED BBC-ITY Icfc 
(+5 £2.75, | +7 £3-50. WALL AND 
CHIMNEY UNITS ALSO AVAILABLE. 
Pre-amps from £3-75, 

COMBINED U.H.F.-V_H-F. aerials 1 +549 £4, 
1+5+14 £4.50, 1+7+14 £5. F.M: RADIO 
fofe S/D £1, 3 element £3-25, 4 element £3-50. 
Standard coaxial plugs 9p. Coaxial cable 5p yd. 
Outlet box 30p. P. & P. all aerials 50p, aces. 30p. 
C.W.O, min. C.O.D. charge 25p. Send 5p for 
fully illustrated fists. 

CALLERS WELCOMED 
OPEN ALL DAY SATURDAY 


K.V.A. ELECTRONICS 
40-41 Monarch Parade, London Rd. 


Mitcham, Surrey 
Telephone 01-648 4884 


The DIMMASWITCH is an attractive and effic- 
ient dimmer unit which fits in place of the normal 
light switch and is connected up in exactly the 
same way. The white mounting plate of the 
DIMMASWITCH matches modern electric fit- 
tings. Two models are available, with the bright 
chrome knob controlling up to 300 w or 600 w 
of all lights except fluorescents at mains voltages 
from 200-250 v, 50Hz. The DIMMASWITCH has 
built-in radio interference suppression: 

600 Watt—-£3:20. Kit Form £2-70 

300 Watt—£2-70. Kit Form £2:20 
All plus 1Op pose and packing. 
Please send C.W.O. to: 


DEXTER & COMPANY 


1 ULVER HOUSE, 19 KING STREET 
CHESTER CH1 2AH Tel. 0244-25883 


As supplied to H.M. Government Departments 


WIDTH 1:5” 


Available from your Local Retailer 


0-1 and 0°15 pitch Vero Strip is 
suitable for all applications where 
Tag Boards can be used. 


VERO ELECTRONICS LTD» 
INDUSTRIAL ESTATE 
CHANDLERS FORD HANTS. 
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: 9 
cae aaewoualunrmmarenerererty AS? Tals YEARS NEW + COMPUTERISED? 
Pa foreyourselt that the incredible Russians have ARRINED: RUSSIAN MIRACLE! 6 


It’s the radio perfectionist’s dream 
come true! THIS ONE SUPERSEDES ALL EARLIER This ~ Pm A hi, 


MODELS! It will probably make your present radio seem tty acl 
like a “crystal set’’! Complete with optional battery eliminator no eI 
for both battery and mains use! We're almost giving them away ‘4 gets 


at only £20:75—a mere fraction of even today’s Russian miracle Fi ONS 
price! We challenge you to compare performance and value a W ORNERS 
with that of £80 radios! *Test 7 days, we'll refund instantly 
if you are not astounded! Elegant black & chrome finish 
facia, set in fabulous Cabinet built case—constructed of 
fine Russian hardwood in beautiful Teak Veneer finish— 
prevents vibration, ensures purer & sweeter tone than ever! 
Volume controlled from a whisper co a roar that would fill a hall! sISTORS 
Much wider band spread, for absolute “pin-point” station 1ODES! 
selection! Plus “MAGIC EYE” tuning level indicator for A 

ultra perfect tuning sensitivity! Yes, the Russians have sur- 
passed themselves, proving again their fantastic ability in the field of 
electronics and brilliantly reflecting cheir advanced micro-circuitry 


techniques in che field of spaceship and satellice communications. STANDARD LONGand MEDIUM 
Yes, EVERY WAVEBAND instantly at your fingertips including Plus 

Standard Long, Medium, Short and Ultra Short Waves BA. g 5 SHORT WAVEBANDS 
to cover the four corners of the earth 24 hours a day in- Plus ULT j 
cluding all normal transmissions. VHF, AM, FM, MW, (gsi RA SHORT WAVES 
LW, USW, plus local & new stations not yet operational, - aa a 

and messages from all over the world! Expensive TURRET 
TUNER side control waveband selection unit (as used on ex- 
pensive T.V,'s!). Every waveband clicks into position giving 
incredible ease of station tuning! Genuine push-pull output! 
ON/OFF volume and separate Treble and Bass tone controls for utter 
perfection of reproduction and tone! Press-button dial ilu- 
mination! Take it anywhere—runs economically on standard 
batteries (obtainable everywhere) or direct through battery 


eliminator from 220/240v AC mains supply. Internal ferrite rod MAINS/BAT TERY 
aerial plus built-in “rocatable’’ telescopic aerial extending to ELIMINATOR £1-a8extia 


39ins approx. It’s also a fabulous CAR RADIO. Can also 

be used through extension amplifier, tape recorder or public address system. SIZE I!4ins x 
1Odins x 44ins overall approx. Magnificently designed, made to give years of perfect service, (U.K. service 
facilicies & spares available for years & years to come, if ever necessary!). With WRITTEN GUARANTEE 
manual wich simple operating instructions & circuit diagram. ONLY £20:75 (wich mains/bactery eliminator 
£148 extra) BOX, POST, ETC. 50p. *BUT WAIT, for only 55p extra you get che sensational 
“COMPUTERISED” WORLD TUNING GUIDE (Ic enables you to cime, pinpoint & get transmissions 
che whole world over—even a child can do it in a flash—it even lets you know when to tune into the 
U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard ‘longlife’ batteries PLUS 
ultra sensitive earphone for personal listening. (Sorry—We cannot change these new radios for 
any earlier model purchased.) HURRY! Send today and test 7 days—refund if noc delighted. Or call 


ti, SAVE £2025 NOW! | Hire 14°48: 


° ous is equipments got | | == 
FROM aa SOLID STATE 2c viennine®"| | || ¢@4v0VEW AC/DC BATTERY/MAINS 


BATTERY/MAINS AC NK : cel fe 


i 


RADIO and 
CASSETTE SS S Z With id 
~ ; : ; 
ae eee R Xi ww H scien 
} 


J 
oe 4 ence £23 13%, 


WITH REMOTE 
CONTROL MICROPHONE 
Shopertunities “thunder” ahead with an offer that's FANTASTIC (even 
by our seandards!). We've snapped up 500 magnificence machines. Latest 
sensation in the world of sound! First-class makers! Fabulous VHF, AM/ 
FM Radio AND Cassette Tape Recorder & Player combined & it_also| THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb 
runs off standard batteries or mains. (Simply plug in the 220/240V AC line | de-tuxe porcable BATTERY/MAINS cape recorder and player—and incredible 
cord.) Record and play back anything, anywhere! Even tape direct from the |Shopertunities bring ic to you for ONLY £1249! Oue to our cut price we 
Radio as you listen! RECOMMENDED RETAIL PRICE GEN UINELY | cannocname first-class makers—butrestassured you're getting one ofthe BEST! 
6441 WE OFFER AT ALMOST HALF PRICE! Wonderful features: |Expensive ‘PIANO KEYBOARD” CONTROL PANEL (or latest MASTER 
*%& Press-button Keyboard Control Panel or latest MASTER SWITCH IgwitCH control) AND AUTOMATIC LEVEL CONTROL, No 
CONTROL! *% “MAGIC EYE” Visual Battery check/recording level | fiddling with awkward tape and reels, just “slap-in” a cassette and off you go! 
indicator or built-in automatic Leveller! 4% Separate ON/OFF and|(Tares 30, 60, or 90 minute standard cassette tapes obtainable everywhere). 
HI-LO volume controls! * Heavy duty built-in speaker! + Earphone | amazing performance ensures perfect capings and superb reproduction! Remoce 
(for personal listening or ‘‘monitoring'') and extension speaker sockets!}control microphone. Rapid Rewind! Fast forward! Beautiful tone from a 
% Remote control microphone! * Built-in swivel telescopic extension | \hisper to a roar! Completely self concained—record anywhere, indoors or 
aerial (24in approx.)! Magnificently made case with carry handle.|ouc! Runs on standard batteries AND 220/240¥ AC mains. Separate 
(DESIGNS VARY SLIGHTLY.) Takes scandard 30, 60, 90 or 120-minute]@¢i. for remote control microphone, etc. Size 9zin Sin 24in approx. 
Cassette Tapes obtainable everywhere. AND the amazing built-in full Oecien can vary slightly. With carry handie. WRITTEN GUARANTEE and 
circuit VHF, AM/FM Radio gives you superb clarity of cone, incredible station |Full inseructions. ONLY £12-49 post, etc.,31p.__ Refund if you don’t agree 
selection. Unique rotating Station Selector Dial—get all local city and regional] we could charge up to £2697! BONUS OFFER (one per customer)— 
stations in every part of the country plus B.B.C. National, VHF. Picks up dozens | Cassette tape, set of standard batteries AND microphone stand all for 


of foreign stations. Fabulous in your car! You could pay £ £ £’s more fora A ls : i delighted. Or call. 
Car Radio or Car Cassette player ALONE! €23:75, CARR. ETC. 35p. Com: LR ACS ea a 
plete with simple instructions remote contro! microphone with on/o Order b Uxbridge Road add or call ac either store. 
Faitehandmnicrophone stand! SWIM HW RITTEN GUARANTEE. osendil Scvcoe’ 2: ero ecu ers er cene aes ce a WERE PLEASE 
today or call at either store. Send & test 7 days, refund if not delighted. Or call. Bargains galore at both stores —(CO ! 

BONUS OFFER; Batteries and Cassette Tape 25p extra if required. [sere : Merchandising office at Holborn Store.) J 


SHOPERTUNITIES LTD. Exc ne Rees 


Dept. PE/25, 164 UXBRIDGE RD. (facing Shepherds Bush Green). 
LONDON WI28AQ. (Thurs. 1, Fri. 7). Also at 37/39 HIGH 
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs. 
7 p.m.) BOTH OPEN MON, TO SAT, 9 A.M. TILL 6 P.M. 
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IRI[THVI[c] THE 


THE FABULOUSLY SUCCESSFUL 
VISCOUNT lil AUDIO £52 complete 


i i PRICES: SYSTEM | 
14 + 14 watts r.m.s. 40Hz to 40kHz -3dB. Total distortion at 10 watts ViSeSUATIITRILOT AR aIAE TERT 00 EDOM BAS 


at IkHz—01%. d 2 © Duo Type || speakers £14:00+£2 p&p 
This is real value for money! We have designed 2 systems and the heart of them Garrard $P25 Mk. I 11 with 

all is the Viscount Ill amplifier. A unit of great eye appeal with teak finished cabinet. PiAse carer dee pling angie. BOTTI SONES 

FET’s (Field effect transistors) are incorporated on the input stages, just like top 

priced units. FET’s give you more of the signal you want and almost none of the Toral £59:00 

hiss you don't. Both units have output sockets for headphones and tape recorder. Available complete far only £52 

Filters and tone controls give a wide range of bass and treble adjustment. £3:50p&p 
For both systems we have chosen the famous Garrard $P25 Mk. III deck, 

with fitted magnetic cartridge, which comes complete with simulated teak plinth and PRICES: SYSTEM 2 

tinted acrylic cover, Viscount R 101 amplifier £2200 +90p p&p 
The exclusive Duo loudspeaker systems are incomparable for quality within their 2. Ou Type II ppealsets) £3200 263 R eR 

price range. Large speakers in extremely substantial cabinets. There’s a choice of | MAG. cartridge plinth and 

the Duo II's for the smaller room or the big Duo I1 1's for real bass response. cover £23-00 + £1:50 p&p 

SPEAKERS Total £77:00 

Duo Type J! Size approx. I7in. Odin. 62in. Drive unit I3in Bin. with parasitic tweeter. Available complete for £69 f4p&p 


Max power (0 watts, 8 ohms. Simulated Teak cabinet. 

£14 pair + £3 p & p. 

Duo Type ttt Size approx. 234in. VI jin 9tin. Drive unit I34in Blin. with H.F. speaker. 
Max power 20 watts 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet. 

£32 pair + £3 p & p. 


SPECIFICATION RIOt 


14 watts per channel into 3 to 4 ohms (suitable 3-15 ohms). Tocal distortion « 1OW 
IkHz0-1%,. P.U.1, (for ceramic carcridges) |SOmV into 3 Meg. P.U.2. (for magnetic cartridges) 
4mV a IkHz into 47K equalised within {dB R.I.A.A. Radio ISOmv into 220K. (Sensi- 
tivities given at full power.) Tape out facilities: headphone socket, power out 250mW 


per channel. Tone controls and filter characteristics. Bass: +12dB to —17dB « 60Hz 
Bass fileer: 6dB per octave cut. Treble control: treble +12dB to —12dB « I5kHz 
Treble filter: 12dB per octave, Signal-to-noise ratio: (all controls at max) —P.U.I,and / 


radio —65dB, P.U.2 —S8dB. Cross talk better than ~—35dB on all inputs. Overload 
characteristics better than 26dB on all inputs. Size approx. |32in. © 9in Bin, 

Send S.A.E. for fully illustrated brochure, 

12 MONTHS’ WRITTEN GUARANTEE, British made. 


SAE stan dlucciees niet -ONLY FROM US 


Viscount {iI 


Sold: Store Stereo Amobtuer 


Times of opening: 
Acton —Mon.-Sat. 9.30-5. Closed all day Wed. 
Edgware Rd.—Mon.-Sat, 9.30-5. Closed all day Thurs. 
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UNISOUND F 


The whole system is complete including 


together the components and you save 
Amplifier is based o 
plete with stereo ceramic cartridg 
the big |3in. x 


le 


wraps off truly realistic stereo sound. 
£25 complete plus £2-80 p. & p. 
Power output: 4 watts per channe 
Stereo headphones with adaptor £4-00. 


UNISOUND MODULES ONLY 
If you prefer, you can buy the 
power supply/dual power am 
themselves for only £6-95. 
No soldering, just simpl 
supplied. Their overall speci 
complete Unisound console, using ¢ 
lithic power chips to ensur 
levels, correct operation ina 
over the audio spectrum. 


plifier, an 


‘NATURAL 


THE PULLMAN PB CAR RADIO KIT 


Anart from the oucput stage, which is an integrated circuit, the only other electronic 
cemponents that need soldering are some Capacitors, resistors, etc. The kit includes a 
pre-built RF cuner unit, and fully modulised IF stages which are pre-aligned before 
despatch, As well as electronic components, this kit also contains 2 diamond-spun 
aluminium knobs, elegant matching front panel, dial, washers, screws and wire. 

The Tourist PB is suitable for 12 volt working on both negative and positive earth 
vehicles. lt covers the full medium and long wave bands. Four push-buttons for medium 
wave, one for long wave. It is permeability tuned and scurdily constructed. Output isa 
full 2-5 watts into an 8 ohm speaker. But the Tourist PB will operate into any loud- 
speaker from 8 to I5 ohms. Power consumption is less than | amp. 

The Tourist PBcan be mounted in any standard size dash panel and it hasan illuminated 
tuning scale for easy reading at night. Approx. chassis size is: 7in wide, 2in. high and 
Attin. deep (excluding front panel, etc.). 

tk Circuit diagram and comprehensive instructions 50p, 
% Fully retractable lockable car aerial £1-25 post paid. 
FRICE ONLY €7+ p & p 50p 

Speaker with baffle and fixing strips £1:50 
with the kit. 

Send for illustrated leaflet 


free with parts. 


25p p & p, post free if brought 


Styling 


— 


INPUTS:—I. Crystal Mic. or Guitar 9mvV. 2. 
for a wide range of medium output equipment 


CONTROLS:- -3 Volume controls. Bass control 
ISKHz. Separate ON/OFF Switch. Neon indicator. 
R.M.S. into 3 to 4 ohms speaker. SIGNAL NOISE: 
3, 4.and 5 & —S5O0dB on | & 2. SUPPLY: 


6in. > 34in. NEW VERSION: 20 watts into 


—$$_$__—_—— 


JUST ANNOUNCED 


above. 


VISIT OUR 
SHOWROOMS 


February 1973 


Practical Electronics 


OR THE NEW 


n the famous Mullard Unil 
e, teak simulated plinth and tinted acrylic cover. Plus 


Bin. EMI Twin-cone speakers ready 
which simply need screwing and gluing coget 
Easy to follow step-by-step instructions gui 


Diamond Stylus €1-25 extra. 
| into 8 ohms. Inputs: 


three modules—pre-amplifier 
P. & P. SOp extra. 

y screw together with screwdriver 
fication is the same as shown for the 
he high efficient I.C. mono- 
e very low distortion at all power 
llambient temperatures, full power 


AN(Fa][7r}{\7][C] EXCLUSIVE DESIGN 


ONLY FROM [R(T Hv) [Cc] 


220-250 A.C. Mains. SIZE:--123in 


ee 
The new 20 watt (into 8 ohms) version for 
just £3 extra. 


Rirwvic!l 


SOUND 


superb cabinets in simulated teak just simply screw 


pounds! 
ex system. Garrard 2025TC turntable com- 
for mounting in their elegant cabinets, 


her. All glue and screws supplied. 
de you quickly and effortlessly to taking che 


120 mV (for ceramic cartridges). 


£6:95 


d contro! panel—by 


If you can solder on printed circuit 
board, you can build this push- 
button car radio kit. It’s simple— 
just follow the step- 
by-step instructions. 


RELIANT MI.IV 


* 5 Electronically Mixed Inputs. * 3 Individual Mixing 
Controls. * Separate 
to all 5 inputs. * 
Transistor). 


bass and treble controls common 
Mixer employing F.E.T. (Field Effect 
% Solid State Circuitry. %*& Attractive 
_ & Sides finished in solid teak. 


Moving coil Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable 
(Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitivity. 


range: 13dB @ 60Hz. Treble control range: 
POWER OUTPUT: 


12dB @ 


£10:50 


plus p & p 60p 
All other specifications as 


cheaters =” £13°50 


Radio and TV Components (Acton) Ltd. 
21D High St., Acton, London W3 6NG 
323 Edgware Road, London, W.2 


+ All enquiries S.A.E. 


12 Watts 


Better than —60dB on inputs 


8 ohms £13-50-+ 60p p & p 


Mail orders to Acton + Terms C.W.O. 
Goods not dispatched outside U.K. 
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-648 8422 


HOME RADIO (Components) LTD. -Dept. PE, 234-240 London Road, Mitcham CR4’3HD Phone 01 


The Catalogue you MUST have! 


x 8%" 


Home Rapio 200 0 


COMPONENTS 


a 


Ure 


785 electronic 
Ee aieets clearly 
listed and indexed 


\ 1,750 pictures 


Details of our popular 
Credit Account Service 
and our Easy Ordering 
System are included 

in the catalogue. 


POST THISCOUPON ‘Sem = 


with cheque or PO. for 75p. 


Only 55p. plus 20p raszane F 
i 
t | 


HOME RADIO (Components)LTD. 
Dept. PE, 234-240 London Road, Mitcham CR4 3HD 


The price of 75p applies only to customers in the U.K 
ond to BFPO addresses. 
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THE WHOLE AND THE PARTS 


Sc for the home constructor is widening the whole 
time, both in scale of circuitry and nature of application. 
Projects once considered highly ambitious and_ sophisticated 
are now well within the reach of the average amateur, thanks 
to the integrated circuit. Circuit arrangements that would be 
considered quite large in discrete component terms, are now 
likely to be found playing the part of some individual stage 
or section within the ramifications of some much more 
extensive circuit or system. 


Despite miniaturisation and close packing, the extent of 
the circuitry involved in a sophisticated design may add up to 
a large and unwieldly piece of equipment. In such cases—and 
the present signs are that they will become more and more 
commonplace—the answer probably lies in unit or modular 
construction, This is a well-established practice in large com- 
mercial equipments. Now it is beginning to merit serious 
consideration in the home constructor field, for particular 
designs. 


The modular form of construction can be seen as a further 
development of the plug-in circuit board arrangement, with 
’ carefully selected and clearly definable parts of the overall 
system assembled within mechanically independent units. The 
modular system offers a number of advantages. In some in- 
stances individual modules belonging to a system may be 
capable of serving other functions, either while remaining 
within the parent rack or cabinet, or as free-standing and 
independent units pressed into service at short notice for some 
ad hoc experiment or demonstration, for example. 


The additional cost in hardware is therefore likely to be 
fully recompensed by the greater versatility provided by the 
constituents that go to make up the whole system. The maxi- 
mum possible utilisation of valuable equipment can be 
assured. Operational flexibility is, of course, another important 
attribute of modular construction, as well as greater facility 
for the subsequent updating or improvement of particular 
sections of the system in the light of technical progress. 


The P.E. Sound Synthesiser demonstrates some of the most 
valuable and desirable features of the modular approach. This 
project is certainly ambitious, in amateur terms; yet such is 
the current interest in the synthesis and manipulation of sound 
for all manner of divergent uses, that the popularity of this 
instrument is not in doubt. And it has this additional attrac- 
tion: many of the modules have other possible applications, 
alone or in association with other equipment, outside the con- 
fines of the main system. The Sound Synthesiser series of 
articles can be considered in the whole—relating to one large 
and comprehensive design with great capabilities. Alterna- 
tively, the series may be viewed as a collection of separate 
designs, many of these having interesting possibilities as solo 
units in the wide and appealing field of creative and 
experimental sound.—F.E.B. 
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p E. TRIF F iD SINGLE CHIP 1.6.RADIO 


By F. R. HEATH B.Sc. (Hons.) (Ferranti Ltd.) 


NE CDI integrated circuit technology has 
enabled Ferranti engineers to produce the 
smallest radio i.c. device in the world that offers 
a Satisfactory alternative to the superhet. This 
article will take a brief look at the CDI techniques 
used to produce this device and then describe in 
full how you can build a high quality medium 
and/or long wave portable radio of superior quality 
for modest cost. 

For the constructor there is, at least, a rest from 
some of the tedious coil-winding operations so often 
necessary in radio construction. There is no 
recourse to expensive alignment equipment, as no 
setting up is required. 

This article does not aim to stress an overall small 
size, such as in a matchbox radio, because the 
majority of constructors will want a radio with a 
speaker and cabinet, ferrite*aerial, and room for a 
long lasting battery. To make full use of the superior 
sound quality available from the radio i.c. these 
items are essential. Anybody wishing to make a 
“micro-radio” or a medium and long wave tuner 
for an existing hi-fi system, will be able to adapt 
from the design in this article. 

The “P.E. Triffid’ design has been tried in most 
parts of the British Isles, from Exeter to Edinburgh, 
and gives good results on stations which are of 
normally reasonable signal strength for the area. 
The only problem (occurring with all t.r.f. designs) 
is when the receiver is being used very close to the 
transmitter. In such a case rotation of the rod aerial 
is necessary to find a null. Although desgined for 
reception of BBC Radio 1, 2, 3 and 4, the set works 
well on many foreign stations, especially Radio 
Luxemburg. 


COLLECTOR DIFFUSION ISOLATION (CDI) 


CDI is a new bipolar integrated circuit manufac- 
turing technique which possesses the following 
inherent advantages: 

1. Simplicity of processing 

2. High component density 

3. High switching speed 

4. Low supply volts. 
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P type epitaxial 


‘ Emitter 


Collector 


N +isoletion 
ring 


N+ buried in substrate 


P type substrate 


Fig. 1. 
transistor 


Cross section view through a CDI 


CDI in its basic form, as developed by Bell 
Laboratories, was limited to a 3V supply voltage. 
Ferranti carried out a major development programme 
to achieve a 5V process for compatability with cur- 
rent logic i.c. systems. 

The processes involved in the production of CDI 
devices are much simpler than for standard bipolar 
techniques. Only five masks are required which com- 
pare directly with MOS processing; four less than 
for conventional bipolar i.c. processes. The tran- 
sistor size is much smaller due to the self isolating 
properties of CDI, and much thinner (1 micron) 
epitaxial layers can be used in processing. 

This simplicity is of direct importance in achiev- 
ing low cost and yielding large quantities, both fac- 
tors being passed on to the consumer as cheaper 
i... 

A cross-section of a CDI transistor is shown in 
Fig. |. Buried n regions are diffused into a p-type 
substrate wherever transistors, diodes or resistors are 
required. A thin, high resistivity p-type epitaxial 
layer is then grown over the slice. 
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A block diagram of the radio chip is shown in 
Fig. 2. Basically, the circuit is a 10 transistor tr.f. 
tuner which will operate from 150kHz to 3MHz and 


‘ 


Table 1: BASIC CDI TRANSISTOR requires about 1-3 volts power supply. Audio output 
CHARACTERISTICS ‘ is typically 30mV r.m.s. 

Vcxo 75 volts The i.c. requires the minimum of external circuitry 
Nite 60 and effective a.g.c. action is available. Distortion 
iT 1GHz : from the chip is very low (typically 2%), which is 
tet Aone three or four times better than in an average super- 
ene 1.0pA het. Current requirements for the ic. are approxi- 
eee 20 mately 0:SmA and the characteristics are shown in 
Pe 0-3pF Fig. 3 and 4 and in Table 2. 
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audio amplifier 
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Very high input 
impedance aaae 


cz ; 
04-0-22 
Fig. 2. Block diagram of Zi 

the interior circuitry of the 
ZN414 with associated 
tuned circuit and a.d.c. 
components 
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Isolation, deep collector contact, interconnection 
crossunders, and definition of base and resistor areas 
are all achieved by a single selective n; diffusion 
through this epitaxial layer. The isolating n+ diffu- 
sion completely surrounds each buried layer island, 
complete isolation being provided by the p-type 
epitaxial layer and the substrate between the n+ 
diffused regions. The p-type epitaxial layer which 
is completely enclosed is used to form transistor 
bases and p-type resistors (medium value resistors 
2kQ to 50k). . 

Another n+ diffusion defines the transistor 
emitters, and can also be used for low value resistors. 
Contact holes are then cut and the basic aluminium 
interconnection pattern is evaporated onto the 
device. 

The parameters of CDI devices are shown in 
Table 1. 


RADIO CHIP DESIGN 


The design of the ZN4I4 radio chip began in MAIN CuheeereaeriCs OF THE ZN414 
November 1970. A basic circuit was produced and Supply volts 1-1-1-5 volts 
then “breadboarded” using discrete CDI] devices. Temperature range 0 to + 70°C 
As in many basic t.r.f. designs, instability was the Supply current 0-5mA maximum 
major problem. Intensive development work cul- Frequency range 200kHz-3MHz 
minated in a design that is stable provided certain R.F. input impedance 1-5MQ typical 
external requirements are satisfied. Output impedance pou nice 
Many prototype experimental circuits were tried Pepe toe fpieal 


and found to be capable of excellent quality. The 
first i.c. radio was working in July 1971. The present 
day radio chips are predictable and consistent. 
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Vearrier pp. (mv) f (Hp 
Fig. 3. Graph of voltage gain Fig. 4. Bandwidth of the Fig. 5. The integrated circuit is 
showing the effective a.g.c. ZN414 on the medium wave driven from a constant voltage 
region band source of 1-3 volts derived from a 


HIGH QUALITY RADIO SET 


To obtain the best possible results from the 
ZN414, certain rules must be adhered to. All leads 
in the radio circuitry must be .kept short, and the 
ic, should preferably be soldered flush to a printed 
circuit board. The aerial coil should have a high Q 
or selectivity will suffer. ; 

The only problem occurs when a very strong 
‘station swamps the front end. Here, rotating the set 
until a null is found will solve the problem. A 
demonstration radio gave better reception of Radio 
Luxemburg than a superhet, not because selectivity 
was better, but because the superhet gave out so 
many whistles and shrieks that any pleasure from 
the programme was impossible to achieve. 

One other important requirement is to keep the 
a.g.c. resistor within the range 470 to 1,000 ohms, 


A typical case used to house the P.E. Triffid receiver 
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9 volt supply 


and for best selectivity keep to the lower end. This 
means that if the radio is powered from a 9V battery, 
then a constant voltage source is needed to derive 
the 1-3 volts necessary. This is done using the circuit 
shown in Fig. 5. 

Fig. 4. shows that the gain of the chip falls off at 
long wave frequencies. For this reason, a switch is 
fitted to increase the supply volts (and consequently 
increase the gain of the chip) on long wave so that 
the volume is kept approximately the same when the 
different bands are selected. Fig. 5 shows the circuit 
changes needed to accomplish this. 


AMPLIFIER AND CASE 


The output amplifier and loudspeaker should be 
of good quality to do justice to the signal from 
the receiver. Several i.c. amplifiers were tried. All 
gave some results, but most were tricky to stabilise 
and did not give the quality. needed. For this reason 
a discrete amplifier was used, low power output at 
500mA being suitable for a personal radio. Low 
cost and battery power consumption are kept to a 
minimum making this receiver suitable for the inex- 
perienced radio constructor. 

Cabinet and speaker design is dependent on per- 
sonal taste so the following constructional details 
deal mainly with the circuitry aspect. Most con- 
structors will want to design their own housing for 
the unit, and there are many cases available to cater 
for those who do not like woodwork. 

The case must not contain large metal parts near 
to the ferrite rod, as this will damp the Q of the 
coil. 


AMPLIFIER DESCRIPTION 

The amplifier is not claimed to be a revolutionary 
design; rather it is intended to be easily built, and 
of good enough performance to match the radio i.c., 
whilst maintaining battery current economy and 
using inexpensive transistors. 

The circuit in Fig. 6 shows a class-AB amplifier 
with a constant current source (TR4) enabling a 
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NOTE: The _ earthy 
side of VC1 (moving 
section) must be con- 
nected to C1/R16. 


ko R3 
(see text) 680 
Q 
R16 (seetext) 


100k0 


Ct 
0-01 
pF 


ay 
Vv 


higher voltage gain from the drive stage TR2. 
The current in TR4, and consequently the quiescent 
current taken by the circuit, is around S5mA._ This 
pnp current source was found to reduce distortion in 
the circuit, The voltage gain at !kHz is approxi- 
mately 80, thus the input sensitivity for full output 
(5-7 volts before clipping) is 70mV. 

The value of R13 may be lowered to give less bias 
voltage at the expense of distortion. Replacing it 
with a wire link is recommended if other output 
transistors are used. or any modifications are tried, 
as this prevents the possibility of thermal runaway. 

If a reduced ouput power is acceptable, ZTX300 
and ZTX500 may be used as the output pair, or 
BFS60 and BFS96; both sets give good results. Dis- 
tortion with the standard circuit is one per cent at 
IkHz and 2 volts peak output, mainly second har- 
monic. No crossover distortion can be seen on an 
oscilloscope trace at 20kHz, indicating that distortion 
is due mainly to non-linearity in the whole amplifier 
rather than to crossover “spikes”. 

No heatsinks are necessary with the recommended 
output pair. Three layouts of the circuit were tried, 
all were stable and gave similar results. 

The amplifier is certainly of good enough per- 
formance to use aS an amplifier for an f.m. tuner, 
or record player, and experimenters can easily 
modify the circuit to switch in to another function 
or functions. 


CONSTRUCTION AND LAYOUT 

Provided the layout is carried out as described 
earlier, almost any method of construction can be 
used. However, a printed circuit board is recom- 
mended as it offers reliably consistent results. 

The combined amplifier and radio circuit is shown 
in Fig. 6, the p.c.b. pattern and layout in Fig. 7. 
Apart from essentially sound soldered joints, two 
further precautions must be observed: wires from 
the coil-capacitor tuned circuit must be kept away 
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Fig. 6. The complete circuit diagram of P.E. Triffid receiver 


from other circuitry, especially the battery leads and 
loudspeaker leads; the volume contro] must be 10kQ 
or greater, if it is not to affect the a.g.c. charac- 
teristics. 


. 


Layout of components on a printed circuit board 
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COMPONENTS... 


Resistors 
R1 56k Q R8 1kQ R15 Inte ; i 
grated Circuit 
*R2 56k 2 RQ -3-3k Q R16 IC1 ZN414 (Ferranti) 
*R3  680Q R10 10kQ 2% R17 
*R4 1kQ R11 1kQ2¥ R18 Transistors 


R5— = 100k Q R12 27 R19 TRI, 2,3 ZTX109 (3 off) 
R6 = 220k 2 R13 100 Q TR4 ZTX504 


R7  10kQ R14 10Q1W TR5 ZN1132 
All 5% zW carbon except where stated TR6 271711 


Potentiometer Diodes 
VR1 10kQ volume control with switch (S3) Di KS047A 


; D2 ZS142 
Capacitors 
C1 (0-01 uF Tuning Coil 
0-22uF L1 85 turns +250 turns 28 s.w.g. enamel wire 


4uF elect 10V wound on gin dia. 6in ferrite rod (see text) 
25uF elect 10V 


500uF elect 10V Miscellaneous 
47pF disc ceramic LS1 8 Q loudspeaker 
0:014F polyester B1 9V battery style PP9 
250uF elect 10V Printed circuit board (see Fig. 7) 
0-14F polyester Case and tuning scale 
200pF single gang tuning 


FEARITE AERIAL 


b ‘3 a 
a7 


Fig. 7. Component layout and printed circuit board Pattern (full size) 
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Ferrite Rod 6 


Medium wave 


Long wave 
coil coil 
Fig. 8. Coil winding details 


and waveband selection 


TUNING COIL 


If the tuning range is tending towards the low 
frequencies, then fewer turns are needed on the coil. 
For a 6in ferrite rod with the coil feeding a 200pF 
tuning capacitor, about 85 turns of close wound 
enamelled copper or litz wire are needed; 28s.w.g. 
wire is suitable, but nothing is critical here, and 
adjustments are easy. It is better to wind more 
turns (say 100) and then remove some until the 
correct tuned frequency spread is reached. Litz wire 
gives highest Q coils and is highly recommended. 

Constructors who wish to wind a long wave coil 
-and fit a wave-change switch will find that, with the 
values above, the coil will need about 250 turns. 
Multilayering is best, but again this is not critical. 
Fig. 8 shows the long wave components necessary. 

The type of ferrite rod affects the inductance, as 
does the type of wire, but it ts easy to adjust the 
coil to suit the requirements of the rod obtained. 
Do not expect to adhere rigidly to the specified coil 
details for optimum results. 


TESTING 
Building the circuit should present no problems 
if carried out in the following manner: 


1. Build up the amplifier unit and volume control, 
and test it on suitable inputs. If no signal 
generator is available, see if a hum is produced 
when the input is touched. The output (before 
_C5) should be at 4:5 volts +0°5 volts. 

2. Wire up the radio drive circuit and put a 
3-3kQ resistor between emitter of TR! and earth. 
This should have 1-3 volts +0:2V across it. 

3, Wire up the radio i.c. and test. 


Interior of receiver showing the printed circuit board 
mounted on a plain board which also has the tuning 
capacitor, volume control and aerial mounted on it 
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Fig. 9. A tone control circuit 
cele is inserted in the position of 
To Ratio input R4 as shown here with 
another capacitor 


If instability is encountered, the following procedure 
is used. 


(a). Short the tuning capacitor out, if instability 
continues then the radio supply voltage may be 
incorrect. 4 


(b). Radio frequencies generated in the amplifier 
may be feeding back to the ic. To cure this a 
47pF capacitor may be fitted across the 220k 
resistor, and/or a 30H choke placed in the supply 
before R9. (The link on the board is replaced by 
the choke.) ; 


(c). Leads to the tuning circuit may need re-routing. 


(d). If instability continues then replacing R2 by 
« 47k® resistor, and replacing the link above R2 
with a 20kQ preset, will facilitate greater control 
of radio supply voltage. This has an additional 
advantage; as the battery ages and its voltage 
drops. the set will still give good results (down to 
6 volts with this preset in circuit.) 


Happily, none of these problems occurs if neat 
systematic working is done, and normally the radio 
should work first time. 


TUNING INDICATOR 


A tuning indicator is very simply added to the 
set by inserting a O0-ImA (or 0-S00A) meter between 
TRI emitter and the top end of R3. This should 
read approximately 0-3mA with no signal, but should 
read higher as one tunes through a station. The 
maximum reading indicates that the station is pro- 
perly tuned, and depending on the signal strength, 
should give a reading around 0-5mA. 

In normal circumstances this receiver should not 
drift and once set, the tuning should not need to 
be altered. 


TAPE RECORDER OUTPUT 


Provided the circuitry of the tape recorder has 
an input impedance of several tens of kilohms, a 
screened lead can be taken from the “top” end of 
the volume control to the tape recorder input socket 
most suited for a 100mV flat response input signal. 
Care that the bias circuitry does not interfere with 
the radio is needed, so a fairly long lead is recom- 
mended. 


TONE CONTROL 


Fig. 9. shows a recommended tone control, which 
in its extreme position gives a 6dB/octave roll-off 
above IkHz. To fit the tone circuit, the connection 
between C3 and R4 has to be cut. Apart from this 
the board is adaptable for the modification. 
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By D. BOLLEN 
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HIS month we describe the construction of a 
brain rhythm frequency meter and cardiophone. 


BRAIN RHYTHM FREQUENCY METER 


The circuit in Fig. 8 can be employed to identify 
different brain rhythms, and will demonstrate, for 
example, how alcohol intake affects alpha frequency. 

A signal taken from output | of the pre-amplifier 
is amplified by TR3 and squared by the Schmitt 
trigger TR4 and TRS. Differentiator C15 and VR4 
converts the square wave into an a.c. signal of ampli- 
tude proportional to frequency. This is rectified and 
smoothed by D3, D4, and C16, with the resulting 
d.c. current being measured by ME2. VR4 calibrates 
the instrument, and VR3 adjusts sensitivity. 

The frequency range covered by ME2 is 0-20Hz, 
and capacitor C8 in the pre-amplifier can be switched 
into circuit by S3 to give additional top-cut for 
noise and interference rejection, see Fig. 2. 

In addition to the frequency meter, a voltage con- 
trolled unijunction oscillator TR7, gives an audio 
output into 8 ohm headphones of frequency propor- 
tional to the subsonic brain rhythm frequency, so 
that the user can sense changes of rhythm with his 
eyes closed. TR6 controls the charge rate of the 
unijunction emitter capacitor C17. 

If interest is centred on either beta, theta, delta, or 
slow alpha rhythms, the centre frequency of the pre- 
amplifier can be modified according to the capacitor 
value listed in Fig. 3. Alternatively, a three-pole 
four-way wafer switch can be used to select twin-T 
filter capacitance values. 


CONSTRUCTING AND USING THE 
FREQUENCY METER 


Constructional details of the frequency meter out- 
put module are shown in Fig. 9. A suggested layout 
in a metal box, similar to that used for the alpha- 
phone, will be found in Fig. 10. C16 is mounted on 
the meter terminals. 

Plug headphones into SK4, leave the head elec- 
trodes disconnected from SKi and SK2, and set 
VRI and VR2 to minimum resistance, and VR3 
and VR4 to maximum resistance. Switch on the 
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Input attenuator for 
frequency calibration 
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COMPONENTS ... 


ADDITIONAL COMPONENTS FOR 
FREQUENCY METER 


Resistors 
R22. 10kQ2 R26 2-7k22 R30 2-7kQ 
R23 100k22 R27 1kQ R31. 1kQ 
R24 10k22 R28 22kQ R32 1002 
R25 1kQ R29 10k22 
All £10% ¢ watt carbon 


Potentiometers 
VR3 500kQ2 sub-min horizontal pre-set 
VR4 10k sub-min horizontal pre-set 


Semiconductors 
TR3 BC108 TR6 oc 
TR4 BC108° TR7 2N2646 
TRS BC108 D3, D4 IGPS or OA9II 


Capacitors 
C14 2-2uF tantaium 35V 


C15 2-2uF tantalum 35V 
Ci6 1,000uF elect. 3V 
C17 (0-014F polyester 


Meter 
M2 100nA edgewise type level indicator 


Switches 
$3 single-pole, on-off sub-miniature 
S4 3-pole, 2-way wafer 


Socket 
SK4 3-pole jack 


Batteries 
B6, B7, B89 volt style PP3 (3 off) 


Miscellaneous 
8 ohm mono or stereo headphones, electrodes, 
battery connectors, metal box. 
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Fig. 8. Wiring of the pre-amplifier to the 
circuit to 


frequency meter measure brain 
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Fig. 9. Layout and wiring of the frequency meter 
board 
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Fig. 10. Suggested layout of components for the 
brain rhythm frequency meter circuit shown in 
Fig. 8 
instrument and listen for a steady low note in the 
phones. Advance VR3 until the audio note just 
starts to rise slightly. 

If an accurately calibrated audio oscillator with 
an output of around 30 millivolts r.m.s. at 10Hz is 
available, connect this to the pre-amplifier input via 
a 10 megohm resistor, with a 10 kilohm resistor 
shunting SKI and SK2. Set VRI for a steady deflec- 
tion of meter ME2, and adjust VR4 for a half full 
scale reading. corresponding to 10Hz. 

In the absence of an audio oscillator. set up the 
frequency meter for alpha rhythms (with head elec- 
trodes on a subject who can generate steady alpha 
rhythms) and adjust VR4 for a mean meter reading 
of 10Hz. te the eyes open, ME2 should fluctuate 
between 2-7Hz, indicating the presence of random 
brain noise and low level theta. 

As an experiment, measure a subject’s alpha 
frequency and then ask them to have a drink 
(alcoholic). After 15-30 minutes the alpha frequency 
should fall by several hertz. A whole range of 
experiments cun be conducted with the frequency 
meter, such as mental reactions to various stimuli. or 
the effect of dreams on sleep rhythms. 


ELECTRODE SITING 


With previous projects the earthed electrode (SK2) 
was sited on the forehead so that eyeblink signals 


Brain rhythm frequency meter. The coaxial socket 
provides a connection to the visual feedback unit 


could be used to test equipment in the absence of 
alpha rhythms, but in some investigations eyeblink 
pulses can be a nuisance. Alpha, theta, and delta 
signals are best obtained from the back of the head, 
with the earthed electrode positioned an inch or two 
from the live electrode. For beta signals the elec- 
trodes can be placed on the forehead or near the 
cheeks, but watch for noise generated by facial 
muscles and eyes. 

If the earthed electrode is placed on the neck, or 
other parts of the body, while observing brain 
rhythms, a strong heartbeat pulse will be super- 
imposed, tending to block the brain signals. 


CARDIOPHONE 


Stress situations, like running for a bus, attending 
an interview, sitting an exam, or appearing before 
an audience, are usually attended by an obvious 
increase in heartrate, but during the course of an 
uneventful day the heart also responds to numerous 
minor stress situations which normally pass_ un- 
noticed. 

By making the heartbeat clearly audible, it is 
possible to detect these subtle changes, and perhaps 
learn to control them. This is really an example of 
bio-feedback. If the heart speeds up slightly in 
response to some unconscious stimulus, you become 
aware of it and seek to reduce it. 

Conversely, it may also be possible to induce an 
urtificial state of excitement by consciously trying to 
increase hearirate, and thereby cause more adrenalin 
to be released into the system. 

In the cardiophone circuit (Fig: 11) transistor TR8 
is in series with the emitter supply to astable multi- 
vibrator TR9 and TRIO. In the absence of a heart- 
beat signal, TR8 base is grounded (by R16, Fig. 3) 
and the multivibrator is therefore switched off. 
Diode DI in the pre-amplifier, rectifies a heartbeat 
signal and applies a positive going pulse to TR8 
base, thus switching on TR8 and the multivibrator, 
and causing a 300Hz audio “bleep” tone to be 
heard in the earpiece X1. 

Switch S5 in Fig. 11 gives additional top cut to 
suppress mains borne interference. 
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S5 top cut 
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PRE- AMPLIFIER 


a on 
chest or wrist 


“Co 


PL/SK2 


Fig. 11. The pre-amplifier used with a cardio-phone circuit 
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Fig: 12. Layout and wiring of the cardiophone output module 


COMPONENTS ... 


ADDITIONAL COMPONENTS FOR CARDIOPHONE 


Resistors Earpiece 

R33 1-5kQ X1 150 ohm magnetic 

R34 22kQ 

R35 22kQ Switches 

R36 1-5kQ $5 Single-pole, on-off sub-miniature toggle 
All 10% 4 watt carbon S6 3-pole, 2-way wafer 


Batteries 
Capacitors B9, B10, B11 9 volt style PP3 (3 off) 
C18 0-03uF polyester 
C19 0-03uF polyester Socket 
SK5 3-5mm 2 pole jack 


Transistors Miscellaneous 
TR8 BC108 Electrodes 
TRE BC108 Battery connectors 
TR10 BC108 Metal box (see text) 
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Fig. 13. Circuit of the visual feedback iamp driver 


COMPONENTS... 


ADDITIONAL COMPONENTS FOR 
VISUAL FEEDBACK LAMP DRIVER 
Resistors 
IMQ 
10kQ 
470Q 
100Q 
4-7kQ 
10Q 
All +10% 4watt carbon 


Potentiometer : : 
VR5 500kQ2 sub-miniature horizontal mounting 
preset 


Capacitor 
C20 0-254F miniature polyester 


Transistors 
TR11 BC108 
TR12 BC108 
TR1i3 AC128 


Switch , 
S7 Single-pole, on-off toggle or slide 


Lamps 
LP1, LP2 6V 60mA m.e.s. 


Battery 
B12 9 volt style PP9 


Se ne 


Brain rhythm frequency meter. The coaxial socket 
provides a connection to the visual feedback unit 
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Hole cut in 
plastic lens 


Leads soldered Plastic or card 
to Bulbs tubing 


Fig. 14. The method of mounting the lamps in 
plastics lens sunglasses 


CONSTRUCTING AND USING THE 
CARDIOPHONE ' 


The cardiophone output module circuit board 
(Fig. 12) may be housed, along with the pre- 
amplifier module, in a metal box similar to that used 
for previous projects. Socket SK5 must be insulated 
from the box. 

Electrodes for use with the cardiophone can 
either be positioned a few inches apart on the left 
side of the chest, or one on each wrist, and held in 
place with elastic straps. 

Set VRI to minimum gain, and VR2 to wideband, 
with S5 open circuit. Plug earpiece X1 into SKS, 
the electrode leads into SK1 and SK2, and switch 
on. If no heartbeat “bleep” is heard, advance VR1. 
When the heartbeat is masked by interference, close 
S5, and adjust VRI and VR2 for a clear Signal. 

Try using the cardiophone with a friend who is 
driving a car. The “bleep” rate will increase when 
negotiating roundabouts, traffic lights, and congested 
streets, and will rise sharply when overtaking. 


VISUAL FEEDBACK 


The lamp driver circuit in Fig. 13 can be employed 
as an external unit to extend the scope of previous 
projects. An output taken from the pre-amplifier 
(output !) is amplified to a level sufficient to flash 
two low consumption filament lamps (LP! and LP2) 


. which are mounted close to the eyes in a pair of 


cheap plastics lens sunglasses; see Fig. 14. 

When driven by brain rhythms, visual feedback 
will produce an interesting variety of “strobe” effects 
while leaving the ears free to, say, listen to music or 
other sound sources. 

If the lamp driver circuit is housed in a small 
plastics box, it can be coupled to the alphaphone, 
alphameter, frequency meter, or cardiophone, via 
screened cable to a coaxial socket which connects 
with pre-amp output I. VRS is adjusted so that 
both lamps just glow when there is no signal. Setting 
up instructions are otherwise the same as for pre- 
vious projects. * 


Note: pin 12 in the case interwiring diagram in 
Fig. 5 (last month) should be designated pin 11 to 
agree with the practical circuit. 
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no previous knowledge 
no unnecessary theory 
no “maths” 


BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 


1/ BUILD AN 2/ READ, DRAW 
OSCILLOSCOPE AND UNDERSTAND 
CIRCUIT DIAGRAMS 


You learn how to build ects 
an oscilloscope which > 
remains your property. 

With it, you will become ‘a 


familiar with all the 
components used in 
RAPY electronics. 


as used currently in the 
various fields of electronics. 


3/ CARRY OUT valve experiments, transistor experiments he nes Sea will enable anyone to 
OVER amplifiers, oscillators, signal tracer, pho- feanyau erstand electronics by a modern, 
practical and visual method—no maths, and 


to electric circuit. computer circuit, basic phi ; 
40 EXPERIMENTS radio receiver, electronic switch, simple ST of theory—no previous knowledge 
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- Leptin Sean he ella 
ments, simple counter, time delay circuit, ; aay mala 
CIRCUITS & SEE HOW P : types of electronic equipment, radio and TV 
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1 POST NOW To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.O. BOX 156, JERSEY. Please | 
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BROCHURE NAME BLOCK CAPS 
for write it you preter not to cut page ADDRESS PLEASE €EL23 1 


special free gift also to all our students 
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TRANSFORMERS 


MAINS ISOLATING SERIES 
Primary 200-250 Volts Secondary 240 Volts Centre 
Tapped (120V) and Earth Shielded 
ALSO AVAILABLE WITH 115/120V SEC. WINDING 


Ref. VA Weight Size cm, 
No. (Wotts) !b oz 
07 20 
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AUTO SERIES (NOT ISOLATED) 
Weight Size cm, Auto Tops 


(Watts) Ib oz 
20 i 5-210-240 
75 5-210-240 
150 5-200-220-240 
300 : eA 
500 
1000 
1500 


xxxXxX 


Naw— 


” 5-78 
” 10-49 
a 15-20 
2000 19.84 
3000 26-99 


TOTALLY ENCLOSED II5V AUTO TRANSFORMERS 
I15V 500 Watt totally enclosed auto transformer, complete with 
mains lead and two |15V outlet sockets, £7:87. P & P 67p. 

Also available a 20 Watt version. £1:67, P & P 22p. 


LOW VOLTAGE SERIES (ISOLATED) 
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE 
Ref. Amps. Weight Size cm, Secondary Windings P&P 


oz £ 
12 57 O-12V at O25Ax2 0-85 
: 1-04 
1-33 
1-86 
2-24 
2:48 
2:94 
4:54 
5:78 
10-67 
19-6! 
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TOROS. 
VELOC OO OY 


. Weight 
Ib oz 


vA 
0- c Please note, these 2-03 
0- 9x units do not in- 3-07 
8 E clude rectifiers 3.49 

5 13:3 x 10 12-1 5:20 67 
All ratings are continuous. Standard construction: open with solder 
tags and wax impregnation. Enclosed styles to order. 

FULL SPEC. TRANSISTORS 

BC107/108/109 9-0p each | 2N 3055 68p each | AD 161/162 60p pair 
25+ Ip +mica and bushes} + mica and bushes 
100+ 6-Sp 25+ 55p 25+ 55p 
500+ 6p 100+ 45p 100+ S0p 
Minimum order 10 500+ 40p 500+ 4535p 
pieces this range, 1000+ 40p 


AVOMETERS ° MAINS KEYNECTOR 
ELECTROSIL RESISTORS 
*CARRIAGE VIA BRS 


Coon 


11 MOSCOW ROAD, QUEENSWAY 


Ei 


SRECIAE OFFER 
Garrard SP25 Mk. I 11 A 
Goldring G800 £17 45 
Teak plinth and tinted cover. 

All leads supplied. 

Please add £1-25 for P. & P. 


TURNTABLES 
Please add 75p post & packing 
Garrard SP25 Mk. II] £9:90 
Garrard AP76 17-45 
Garrard SL65B £12:90 
Garrard 2025TC, Sonotone 

9TAHC cart £8-20 
Garrard 401 £28:-95 


Garrard Zero 100 (Auto) £37:95 
Garrard Zero 100 (Single) £36-45 


BSR MP60 £9-40 
Goldring GL72 £21-80 
Goldring GL72/P £27.40 
Goldring GL75 £26-75 
Goldring GL75/P. £33-90 
Goldring GL85/P £57.50 
Goldring 101/P.C. £20.00 
Leak Delta £49-50 
Wharfedale Linton + cart £26:50 
Thorens TD125AB Mk. }1 £91-75 
Thorens TDISO Mk. II £26-90 
Thorens TDISOA Mk. 11 €33-75 
AMPLIFIERS 
Please add 75p post & packing 
Amstrad 8000 Mk. I! £15-50 
Amstrad iC2000 £28-95 
Amstrad Integra 4000 622-75 
Armstrong 521 (Teak cased) £44-50 
Alpha Highgate 212 €23-75 
Alpha Highgate FA300 £32-63 
Alpha Highgate FA400 £38-00 
Leak Delta 30 £44-85 
Leak Delta 70 £54.95 
Metrosound ST20E £24-15 
Metrosound ST60 €£45-50 
Pioneer SA900 £86-45 
Pioneer SAI000 £93-00 
Rogers R/brook (Chassis) £38-25 
Rogers R/brook (Cased) £41-95 


Rogers R/bourne (Chassis)  £€41-7S 
Rogers R/bourne (Cased) £48.35 
Rotel RA210 €22-75 
Rotel RA310 £30-25 
Sinclair PRO60 2 x Z30/PZ5 £14-70 
Sinclair PRO6O 2 x Z30/PZ6 £16.70 
Sinclair PRO60 2 x Z50/PZ8/ 


Trans £20.90 
Sinclair AFU (Filter Unie) £4-20 
Sinclair 605 £17-90 
Sinclair 2000 £20-95 
Sinclair 3000 £28-10 
Wharfedale Linton £42-95 
Eagle TSAI49 £24-95 
Eagle TSAI5I £34-50 
Teleton SAQ 206B €22-95 
Teleton SAQ 307 £23-95 

= All prices correct 


at time of going 
topress E.& O.€E. 
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( 


0% 


Global's cotpen 


6 @ Guarantee @ 


WE GUARANTEE THAT WITHIN 7 DAYS OF PURCHASE 
IF ANY ITEM OF GOODS IS FOUND TO BE GENUINELY 
OEFECTIVE WE WILL REPLACE THE SAID GOODS 
( WITHOUT QUESTION, AFTER ? DAYS GOODS ARE 
iq COVERED BY MANUFACTURERS 12 MONTHS 


GUARANTEE 
a nr ie 
TUNERS 

Please add 75p post & packing 
Amstrad Multiplex 3000 £29-75 
Armstrong 523 £39-50 
Armstrong 524 £31-45 
Rogers R/brook FET4 

(Chassis) £30-70 
Rogers R/brook FET4 

(Cased) £34.90 
Rogers R/bourne FET4 

(Chassis) £42.15 
Rogers R/bourne FET4 

(Cased) £4695, 
Sinclair PROGO (Module) £15-60 
Sinclair 2000/3000 Tuner £28-85 
Philips RH690 £31-25 
Leak Delta FM (Cased) £5365 
Leak Delta AM/FM (Cased) £62:95 

TUNER/AMPLIFIERS 


Please add 75p post & packing 
Armstrong 525 (Teak cased) £69-45 
Armstrong 526 AM/FM 


(Teak cased) £77-15 
Leak Delta 75 £120.95 
Philips RH702 £82-50 
Teleton 2100 £31.00 
Goodmans One Ten £98.00 
Rogers Ravensbrook 

(Teak cased) £81-50 


Rogers R/brook (Chassis) 675-75 


Goodmans Module 80 £121.00 
Alpha Highgate 150 £49.95, 
Alpha FR 3000 £74.40 


SPEAKERS 
Please add £1:25 for post & 


packing Price per pair 
Amstrad 138 £13.90 
Wharfedale Denton 2 €27-85 
Wharfedale Linton 2 £35:75 
Wharfedale Melton 2 £46.95 
Wharfedale Dovedale 3 £59-75 
Celestion Ditton 120 €39-25 
Celestion Ditton 15 €52-00 
Celestion Ditton 25 €£85-25 


Celestion County (new prod.) £35-50 
Goodmans Double Maxim £47-75 


Goodmans Mezzo 3 £46-75 
Goodmans Magister £76-95 
Sinclair QI6 £12.95 
CARTRIDGES 
Please add 10p post & packing 
Goldring G850 £3.15 
Goldring G800 £4.95 
Goldring G800E £8-00 
Goldring G800 Super E £145 
Shure M3D £3.70 
Shure M44E £4.80 
Shure MS55E £5:60 
Shure M75E Type 2 €10-25 
Sonotone ITAHC £1-40 
£9-20* 


Plus 35p P. & P. 
Finished in teak veneer with tinted 
dust cover. (Fully assembled). For 
Garrard SP25;  2025TC; 3000; 
AT60; 2000; 2500; 3500; 5100; 
1025; SL65B; Also for BSR, 
McDonald MP60 and others. 

For AP76; AP75; SL72B; SL75; 
SLOSB*. £420 plus 35p P. & P. 

Also finished in walnut to 
Japanese equipment—at no extra. 


wwe LOBAL AUDIO 


DISCOUNT WAREHOUSES 


Dept. PE2, 174 Pentonville Road, London, N.1. Tel. 01-278 1769 


Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue 
Tel. 01-550 1086 


fiford, Essex. 


Open Monday to Saturday 9.30 a.m. to 
6 p.m. LATE NIGHT FRIDAY 7 p.m. 


MAIL ORDERS: Order with confidence. Send Postal Order. Cheque. 

+ Money Order. Bank Draft. Giro or Cash by Registered 
Mail. CALLERS: Please note that cneques can only be accepted togetner 
with cheque cards (not Barclay Card). 
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circuit for distinguishing between two notes 
whose frequencies are very close together and 
whose amplitudes may differ greatly is shown in 
Fig. 1. The operation of the circuit does not depend 
on the use of filters, and notes of any frequency 
may be distinguished by simple potentiometer 
adjustment. 

The circuit was designed for a project in which 
it was necessary to distinguish between notes differ- 
ing in frequency by as little as 20Hz, the mean 
frequency of the notes lying in the range 300 to 
1500Hz. The amplitudes of the notes could differ by 
as much as a factor of ten, and the notes themselves 
were not free of distortion. In addition, a certain 
amount of acoustic noise was present during the 
experiment. 

The requirement was that when the higher pitched 
note was sounded a bistable should be set, and 
when, after an unspecified period of silence, the 
lower pitched note was sounded the bistable should 
be reset. There was no need for undue speed in the 
response of the bistable since each note was sounded 
for some seconds. 

Whilst audio frequency filters can be devised to 
meet the above demands, there are well known 
difficulties with these as regards the realisation of 
high Q at low frequency and as regards tuneability, 
and sensitivity to signal amplitude. The method 
described below is a-simple alternative which 
achieves the required objectives without the use of 
filters or counting techniques. 

Although originally designed for a project involv- 
ing acoustic measurements such a circuit could be 
used in a variety of practical situations. For example 
it could be used to enable the driver of a moving 
vehicle to switch on (and switch off) a stationary 
warning light of some kind by sounding notes of 
appropriate frequencies. Alternatively an operator 
could use the circuit to control a model railway 


Fig. 1. Block diagram of the audio frequency discriminator 
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Audio Frequency 
Discriminator 


By G.FA. HOFFMAN de VISME 


NOTE A NOTE B 


RESET (from 7) 


SET (from To) 


Q=l Qz0 Q=! 


Fig. 2. Trip circuit switching levels and wave- 
forms 


acoustically, or, by sounding horns of different 
frequency, a motorist could open and close his 
garage doors from his driving seat. 

Although the circuit as described here consists of 
discrete components, every part of it except the 
emitter followers and pump circuit is realisable using 
standard integrated circuit modules. In this form the 
circuit could be made extremely compact. 


PRINCIPLE OF OPERATION 


Fig. | is a block diagram of the circuit. The audio 
signal, after amplification, is squared by a Schmitt 
trigger circuit to yield a wave with sharp leading 
and trailing edges. The squared signal is applied to 
a diode pump circuit designed to give a d.c. output 


Se 
BISTABLE. 
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EMITTER 
FOLLOWER 


AMPLIFIER SQUARER 


as nearly as possible proportional to the signal 
frequency. Thus if a note A is sounded a voltage 
of, say, 4 volts appears at the output of the pump 
circuit, while if a higher pitched note B is sounded 
a voltage of, suy, 5 volts appears there. It is required, 
therefore, that the bistable, if set, should be reset 
by the 4 volts signal due to note A, and if reset, 
it should be set by the 5 volt signal due to note B. 

To achieve this the pump circuit output is applied 
simultaneously to two trip circuits. The switching 
levels of these are so arranged that when note A 
is sounded only Trip ! switches, while when note B 


T, OFF-— — - — 
TOFF- — — — 


T;O0FF—- — —— 


T, OUTPUT 
Tz OUTPUT 


Ty OUTPUT 


Q=lorO 


Any medium current pnp germanium switching cransistors can be used 


PUMP EMITTER 
CHRCUIT FOLLOWER 


is sounded both are switched. The signals from these 
trips are then used as the reset and set signals, 
respectively, of a bistable whose output controls a 
relay. In order to ensure that the bistable remains 
set after note B has ended the switch-off level of 
Trip 2 is made lower than the switch-off level of 
Trip 1. In this way the set signal produced by Trip 2 
lasts until after the reset signal from Trip 1 has 
ended. 

Fig. 2 shows the waveforms from Trip 1 and 
Trip 2 and the corresponding bistable output, result- 
ing from notes A and B respectively. 


NOTE C 


Fig. 4. Trip circuit and bistable outputs from selective discriminator 
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TRIP TRIP 
CIRCUITI CIRCUIT 2 


CIRCUIT FEATURES 


Fig. 3 shows the circuit of the discriminator using 
all discrete components. Most of the circuitry is 
conventional, but suitable circuit values are included 
for the benefit of readers. 

The only features worthy of note concern the 
pump circuit. To ensure a reasonably linear voltage- 
frequency characteristic from this stage capacitive 
loading of the previous stage must be small, hence 
the relatively small coupling capacitor (0-022F), 
and a transistor must be used in the place of the 
usual shunt diode. Adequate sensitivity then demands 
a fairly large shunting resistor (47 k{2), which there- 
fore necessitates the inclusion of an emitter follower 
between the pump circuit and the trip circuits. 

A large value (l6“F) is used for the reservoir 
capacitor to’ slow down the speed of the response 
of the pump circuit and so minimise its sensitivity 
to background noise. 


PERFORMANCE 


The discrimination attainable by the above circuit 
was found to depend to a large extent on the purity 
of the notes used as signals. The following table 
shows how the pump Circuit output varies with 
signal frequency, the signal being provided by a 
signal generator rather than a microphone: 


Frequency (Hz) 300 400 500 600 700 


Pump circuit output (volts) 27 36 45 53 61 


By setting the switch-on and switch-off levels of 
Trip 1 to 3-8 and 3-1 volts, respectively, and those 
of Trip 2 to 5-3 and 1-6 volts, respectively, it was 
possible to distinguish signals of frequency 590Hz 
and 600Hz with complete reliability. Using a good 
quality microphone and real notes generated by a 
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loudspeaker the performance was almost as good 
(570Hz and 590Hz) even though the notes from the 
speaker were noticeably distorted. With a poor 
(carbon) microphone, however, the discrimination 
was much poorer due to frequency jitter at the 
output of the squarer. 


BAND-PASS FILTERING 


The above principle may readily be extended to 
provide selective discrimination, whereby, if A, B 
and C are notes of successively higher pitch, A or C 
reset a bistable which has been previously set by B. 
In this case three trip circuits are used, the switching 
levels of Trip | being arranged to lie within those 
of Trip 2, which in turn lie within those 
of Trip 3. As shown in Fig. 4, note A causes only 
Trip 1 to switch, note B causes Trip | and Trip 2 
to switch, while note C causes all three to switch. 

When notes A. B and C are sounded in turn the 
trip circuit outputs pursue sequences as shown in 
the following table. The ‘required output Q from 
the bistable is shown alongside, the symbol Q’ 
representing “the previous value of Q”: 


OUTPUTS NoteA Note B Note C 

Tip! —-010~C«~:000 0111000 
Tipe 000 00110 0011100 
Trip 3 000 00000 0001110 
Bistable(Q) Q’00  Q’0ll] Q’010000 


From this table it is easy to deduce that the reset 
signal for the bistable has to be T, (the inverse of 


the Trip | output), while the set signal has to be 
T, + T, (ie. the inverse of the Trip 2 output or 


the Trip 3 output). * 
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SATELLITE CAMERAS 


Cameras that have been developed 
and used with such great success 
on Satellites and other spacecraft 
have been mainly devoted to the 
obtaining of high definition. Simi- 
larly with television cameras where 
the task is much more difficult, the 
British company EMI have made a 
major contribution in this field. 
They developed a low light tube 
which was used in the ESRO TD-! 
spacecraft launched in March 1972, 
and was part of a French experi- 
ment to map gamma rays from the 
galaxy. It was the first time that a 
European camera tube has _ been 
used in space. 

The tube, known as the Ebitron. 
was developed at Hayes, Middlesex, 
by EMI Central Research Labora- 
tories. It is an intensifier vidicon 
tube measuring 160mm by 64mm 
and is claimed to be the smallest 
tube of its type in the world. It 
formed the “seeing part of the 
camera designed by the French com- 
pany Engins Matra. The camera 
with its associated equipment is 
quite light, the camera itself weigh- 
ing only 1-8kg. 

The EMI tube was chosen 
because of its small size. low weight 
and its ability to “see” in near 
darkness. Its ease of operation, fast 
response. low light requirement 
made it ideal for recording the 
sparks caused in a gas chamber by 
the passage of gamma rays.. 

As gamma rays pass through the 
gas filled chamber the gas becomes 
ionised leaving trains of sparks 
These are short lived (a few 
millionths of a second only) and of 
low intensity. 

A series of mirrors is arranged 
so that two sides of the chamber 
can be viewed by the Ebitron thus 
enabling a three dimensional image 
to be obtained. The information is 
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stored and transmitted to earth 
stations for analysis by computer. 

The TD-/ is the first satellite to 
scan the whole sky and also the first 
to be able to operate in full day- 
light. The picture of the sky is 
built up over a period of six months 
from a polar orbit of some 500km 
altitude. The satellite is one of the 
most advanced in operation put into 
space. It was launched on a Thor- 
Delta rocket from the Western Test 
Range in California. 


ECOLOGICAL STUDIES FROM 
SPACE 


Aboard the Earth Resources 
Satellite which was launched in 
July 1972 were cameras designed by 
RCA for high resolution TV. These 
cameras can detect crop deseases 
and pollution sources in the course 
of making their scanning passes. 

The system which consisted of 
three cameras was designed by the 
Astro-Electronics Division of RCA 
at Princeton, N. Jersey. They have 
produced a picture which is some 
ten times sharper than the kind that 
appears on home television sets. 

Each camera uses 4,000 horizon- 
tal scanning lines for the building 
of a picture. From a height of 
some 900km each camera will be 
able to view the same area of 
180km2. Each camera observes in 
a different part of the spectrum, one 
in red, one in infra-red and the third 
in green. After transmission to 


‘Earth the three images are combined 


and the composite picture can then 
be studied. 

It is perhaps worthwhile to point 
out that this technique was used 
ten years ago by Tan Whitacker 


when studying the moon. Later 
other astronomers used the same 
technique. 


Now its use has been extended to 
the study of the environment and 
has proved exceptionally valuable. 
Already the diseased areas of 
various food crops have been 
photographed. as well as silt move- 
ment from estuaries into the sea and 
the direction of ocean currents have 
also been mapped. 

One of the advantages of this 
kind of photography is that the 
altitude of the satellite gives ortho- 
graphic pictures so that the proper 
spacial relationships are directly 
seen. No corrections are required 
to show the real condition without 
the spacial distortion that arises 
from ordinary mapping. 

As the orbit of the satellite is 
synchronised with the Sun the same 
lighting conditions exist for, each 
area viewed, thus avoiding distor- 
tions that appear when using other 
methods of carrying cameras aloft 
which are subject to changing angle 
of the light of the Sun. The full 
significance of this aspect can be 
appreciated when it is understood 
that only 72 per cent of the habit- 


able land has been mapped in 
detail and of this more than 50 per 
cent of those that exist are out of 
date. 

The new mapping will now fill 
in this gap, and not only that, each 
area will be mapped 18 to 20 times 
a year. 


INDIA AND SPACE ACTIVITY 


India has been very active in the 
field of space development, as well 
as in radio astronomy. There are 
plans afoot to build the first all- 
India satellite for launch in 1974. 

It is expected that the launch 
vehicle will be Russian and will 
carry a Satellite weighing about 
100kg. There will be three experi- 
ments on board which have been 
designed by ISRO (India Space Re- 
search Organisation) and will be 
built entirely in India. 

Development is also proceeding 
on a design for a carrier vehicle 
expected to be ready by the end of 
1974. It is a four stage design simi- 
lar to the Scout rocket. It will be 
capable of putting a 40kg package 
into orbit at about 400km altitude. 

It is planned that the first firing 
be made to gain experience. Later 
launchings will carry on-board 
experiments. This will be worked 
up eventually to a coverage for 
educational purposes. 

By 1974 India will have access 
to the NASA satellite ATSF which 
will be launched in 1973. This will 
enable India to have the facility to 
cover some 5,000 villages for educa- 
tional purposes. India will design 
and manufacture the small and 
rugged battery receivers needed and 
also the 10ft diameter aerials made 
of chicken wire. 

There are two major satellite 
communications stations in India 
one at Avi and the other at Ahme- 
dabad. The dishes at these sites are 
30m dia. Most of the research is 
carried out at the National Aero- 
nautical Laboratories in Bam- 
galore, There are divisions 
there covering Aerodynamics, Pro- 
pulsion, Materials, Electronics, 
Instrumentation and Structures. 

India suffered a severe blow with 
the death of their leading scientist 
Vikam Surabhai in 1971. However. 
such was the nature of his forward 
planning that India has today a 
very successful space research team. 

India has contributed quite con- 
siderably already to the space pro- 
grammes of other countries. From 
the launching sites at Thube near 
Travandram, which is U.S. spon- 
sored. several hundred launchings 
have taken place. Rockets. probes. 
and satellites of British. French. 
Russian and Indian origin have 
already been launched from there. 

A new site now being completed. 
the Shrihameola Range. will extend 
India’s future space activities even 
further. 
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SAXO 


ENTERTAINMENTS 


STANDARD and CUSTOM-BUILT AUDIO.and ELECTRONIC EQUIPMENT 
NEW and SECONDHAND MUSICAL INSTRUMENTS. MAIN DISTRIBUTORS 
FOR A.K.G. HIGH QUALITY MICROPHONES 


SA25-SA35-SA100 


LOW-PRICED AUDIO MODULES FOR 
DOMESTIC and COMMERCIAL USE 


Pall 


THESE THREE MODULES HAVE ENJOYED UN- 
PARALLELED SUCCESS DURING THE FIRST FEW 
MONTHS' OF THEIR BEING MADE AVAILABLE TO 
THE GENERAL PUBLIC. WE ARE PLEASED TO 
ANNOUNCE THAT WE CAN NOW OFFER FAST 
DISPATCH ON MOST OF OUR ADVERTISED ITEMS, 
INCLUDING THESE THREE MODULES. 


SA25 £2°95 


28 WATTS R.M.S. 7 transistors, 7 diodes 


SA35 £4°45 


carr. 
free 


carr. 
free 


35 WATTS -R.M.S. 7 teansistors, 7 diodes 


$A100 £10°90 


100 WATTS R.M.S. 


carr: 
free 


11 cransistor$, 6 diodes 


ALL THREE MODULES HAVE OPEN AND SHORT 
CIRCUIT PROTECTION, AND THE SAI00 1S PROOF 
AGAINST -OVER-DISSIPATION AND FAULTY IN- 
DUCTIVE LOADS. 


ONLY ADVANCED DESIGN TECHNIQUES MAKE 
THESE EXTRAORDINARILY LOW PRICES POSSIBLE. 


BRIEF SPEC. FOR ALL THREE MODULES 


Freq. response 15- 40,000Hz 1dB 
Distortion 02% at IkHz 
Loads 4 to 16 ohms 
Quiescent current {SmA 
Noise Better than —75dB 
Supply voltage 25-45V, $A25/35 
40-70V, SAI00 
Size xin 4in lin (SAI00) 
4in 3in lin (SA25, SA35) 


Circuits, connecting instructions and application data 
are supplied free with all modules 


POWER SUPPLIES FOR THE SA25/35 and SAI00 
AUDIO MODULES 


PS45 Stabilised module for 2 $A25's or two SA35's, 
£35:0, carr. free 

MT45 Transformer for above, heavy duty, £2°85, 
carr. 20p 

MT30 Transformer for unstabilised supply complete 
with rectifier diodes mounted, £3-50, carr. 
20p 

PU70 Unstabilised supply for one or two SAI00, 
£7:75, carr. 40p 

PS70 Stabilised supply module for one or two 
SA100's, £4-90, carr. free 

MT70 Transformer for PS70, £4:90, carr. 40p 

ALL MODULES ARE BUILT ON GLASS FIBRE P.C 


BOARD 


CALLERS AND MAIL 
ORDER: 
351 Whitehorse Road 


CALLERS ONLY: 


Thornton Heath, Surrey 
Tel. 01-689 3685 


Rochester. 
Medway 404199 
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OUR NEW DISTRIBUTORS. 
CIRCLE SOUND 
328-330 The Banks 


OTHER SAXON PRODUCTS .. - 


120 WATT HEAVY DUTY MODULE £13-90-+20p carr. or with 


Featuring a rugged class A driver stage, this module will run supply £18-95-+40p carr 
from all our mixers etc., and most other makes of mixer, Ic oT ae 
delivers 120W into an eight ohm load and employs 4 TO3 - 4 


can (I1ISW) output cransiscors. 
a 
oy y 


SPECIFICATION . 
al te ¥ ot 
-_ 


Power output 120W inco 8 ohms 
supply £27-90 


20-20,000Hz + 2dB 
200mv into 10K 
Construction Fibreglass board 
Size Bin 4in 4in (Sin wich supply) 
Low distortion parallel push-pull output stage 
NEW: 160 Watt version 


Freq. response 
Input sensitivity 


SINGLE CHANNEL SOUND/LIGHT CONVERTER 


This compact and reliable unit operates from amplifiers with 
outputs from 5-1O0VY. Does not impose a heavy load on 
the amplifier, or, if connected in the wrong polarity, cause 
any damage, as with some units 


2 @ 


Operation is simplicity itself and the unit is fully fused. The 

unit is supplied to function from bass notes but may easily be 

converted to respond only to treble or mid-range notes by £8:°90 oe 
ree 


the addition of components costing less than Sp 


a 
THREE CHANNEL SOUND TO LIGHT UNIT 


is unique for its price in that not only bass middle 


Handling the total of 3,000W (3kW) this unit 
Two amplifier sockets eliminate the need for 


and treble but also master controls are provided 


Split leads, etc. Supplied in tough whice steel case with a blue 19°75 carr. 
stelevite hooded cover. Fully guaranteed. 30p 
MONO VERSION £6-50, carr. 20p £1 5°80 carr. 
(As illustrated below. S.A.E. details 9V operation) 30p 


OUTPUTS cs TO IV RMS SAXON STEREO 


=< a. 5 . CONTROL UNIT 
> a =) = y 
ae her 


Two decks, and full headphone monitoring. The unit is mains operated and measures I74in 3in 
Ain deep and is finished with a smart white on black facia. The controls are: Left/Right deck 
fader, volume, bass, treble, headphone selector and volume, microphone volume, bass, treble, 
mains on/off. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCcCO- 
THEQUE AND IS COMPARABLE TO UNITS AT OVER TWICE THE PRICE. 


COMPLETE AMPLIFIERS 

THE CS 100. £34-90 carr. free 

This versatile unic is now available in a black vynide 
case and so represents even betcer value than ever, 


delivering speech and music powers of up to 1OOW 
R.M.S. and continuous signal outputs of 70W 


Two individually controlled inputs with wide range 
bass and treble controls. Ideal for small groups, D.J's, ere 


The SAXON 100. £48-50, carr. free. 


a 
j 


f@ececec 
fe © © saxon 


With an R.M.S. output of |20W speech and music, 
1OOW continuous power, four individually controlled 
F.E.T. input stages and wide range bass and treble 
controls, this amplifier has established itself as a 
unit offering quality and reliability at low cost 


ne 


LOUDSPEAKERS British made bargains!!! 
12in 25W 8/15 ohms £5-95, carr. 30p. Sin SOW 6/15 ohm, €14-50, carr. 50p 
12in 40W 15,000 gauss magnet system B/I15 ohm, £11-50, carr. 40p 


A.K.G. MICROPHONES suitable for disco, group or general P.A. use 
DIIDOHL r.r.p. £11, our price £9-45 post free 

DI90C High Z r.r.p. £2150, our price E17 45 post free 

DIOOOC 24 ct. gold plate r.r.p. £37, our price £32 post free. 


BUSINESS TERMS OF BUSINESS: C.W.O. or 

HOURS: C.O.D. (35p extra). All cash in regd. 

9.30 a.m. to envelopes please! Telephone orders 

5.30 p.m. to our CROYDON BRANCH. TRADE 
AND EXPORT ENQUIRIES 
INVITED 


SEND S.A.E. FOR 
OUR A.K.G. PRICE 
LIST. DISCOUNTS 
ON ALL MICS. 
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MAIL ORDER _ COMPONENTS AND Hi FI 
E ] FOR THE HOME CONSTRUCTOR 
; RADIO LTD » OUR SHOPS ARE OPEN ALL DAY 


FROM 9 A.M. TO 6 P.M. 6.30 P:M. ON FRIDAY 


Hck 40 MAYES ROAD, LONDON ND? GTL sss 3206 13 SOUTH MALL EDMONTON, N.9 


LOW VOLTAGE ' Lelie So DIGITAL CLOCK ET: EA1000 3 WATT AUDIO AMPLIFIE 
chr. Nixie dig. cloc! . 
AMPLIFIER chalet | We supply: eines ae An Audio Amplifier designed around the 
: Enables you to work { co! ti + TAA62L Linear 1.C. ae 
& endiston BID PUREE, contplete Our Transistor ns - oe mafrone nts; acomutete Bupply ‘Voltage 9 24v “i 
fee BN me om pe eaaalice Radio, Amplifier or instructiona;, printed circuits made to | Speaker Imp. 8 16 obm 
Will give about 1W at 8 ohm Caasette, etc., from make construction ax simple as possible; | Frequency S0H2 20k He 
output the a.c. maing through this compact a cabinet and front panel to give a HAR ad ; SK Sin ain 
- a 2 ;.| Eliminator. Just by moving a fessional fi js deat Amplifier for radios, record players, 
With high IMP input thiaampli- 3 professional finish. All for the price uf y 
fier Will works ge me eer | Plug you can select the voltage you the components. £22-50 + 50p P.& pr, | stereo units, etc £2-63 
' ah ' ee require, 6, 71 or 9 volt. This Pleaxe send 8.A-E. if you require more Full technical data and diagrams with cach 
player, aby alarm, ete means all your transistor power module. All guaranteed and a bargain at + ap Pi & P. 


information 


amplifier. 


pack applications can be handled 


oe DycthiscORSBUNIES eA ete ae T.C. MODULE TYPE SL403D MINI LOUDSPEAKERS 
Te 2}in oN “atin Ges : eins 3W r.m.s. power amplifier and pre- § 2tin 8 ohn 50p : w CAINTED 
# £l 75 £2-75 plus l0p P. & FP. Same f 2 P- Complete with data sheet. J 2!in 80 ohm 50p KIT 
r : model suitably wired for the ee pee SF ey 5) ering See Stee he 50p BARGAIN: 8.C.R. f Everything for 
lus 13p I. & Pp, f Philips Cassette £3 plus 10p P. & P Ds ble yt i e include ap & P. on ested Thyristor. | producing your 
lie £1.60. carr_7p. Beach Ls 400V, Samp. own Printed 
CRESCENT MINI-STROBE | | TRI-VOLT CAR SUPPLY ADD LUXURY TO YOUR CAR 45p ench. Stor £2. Circuits, £1-40 
@ Approx. 1 Joule Enables you to work your Transistor Radio, Amplifier Sp P.& plus 10p 
& or Cassette, etc. from the 12 volt carsupply. Positi,eor | WITH A MOTOR DRIVEN 


output fe 
@ Variable speed fr 
@ AC. 220-250V 
@ Approx. size—6"» 
4x4" 
Ideal for Discos., ete. 
Working and z + 38p 
Guaranteed £16 50 a iia ia 38 
For more detaiis send a S.A.E. 


CAR AERIAL 
Spec.: 5 Section 
Extended Length 10cm 
Length under Fender 40em 
Cable Length 120cm 
MINIATURE RELAY Supplied complete with Fixing 
6 volt 70 ohm 


Bracket and plus 25p } 
Single Pole Changeover 40P ius sp P.& P Control Switen. £5°75 b&b y tweclere'anlrGan oer: TAN asinad 


Approx. size = Ifin. x lin. x tin 
and ready for use. This ever- 
CRESCENT CASSETTES “CRESCENT” 100 WATT R.M.S. ALL PURPOSE AMPLIFIER popular 450 in 3-8-15 ohm imp 
Top quality cassettes at unbeatable prices (cornplete with U.BUILD.IT £3-50 plus 38p P. & I. each 


;. ye We supply the three modules for you to build this Disco-Group-P.A 
tari: 90 2 pply yo i is Disco P 
= PS a case): C60 28p, C90 38p, 6120 48p plus amplifier into the cabinet of your choice 


% THE POWER AMP MODULE TP1OOW 

17OW r.ni.8. sy. wave 300W instantaneaus peak into 8 ohm (60W 
into 16 ohm). £14-28 carr. 45) 

% THE PRE-AMP MODULE 

Four controt pre-amp, Vot, Bass, Treble, Middle controls. Designed 
to drive most amplifiers using F.E.'T. tirst stage. £3-96 carr. 2dp by ).M.I. for a well- 
% THE POWER SUPPLY MODULE PS100 known hi-fi net 
Is supplied complete with the mains traneformer. £9-66 carr 50p maker. Size: 7in. «x 
Complete fixing instructions are supplied and no technical] din Impedance: 8 ohms. Flux 


Iv) 


negative earth. Approx. aize = Yin. x Shin. « Ein. 
This converter supplies 6, 7} or 9 volts and is transistor 
regulated. A real money saving device for £2-50 plus 
10p P.& P 


EMI LOUDSPEAKER 450 


TOW I3in < Bin + two 2-2tin 


4° LOUDSPEAKER 


A top quality 
speaker ideal where 
amall size is import- 
ant. Manufactured 


PSYCHEDELIC LIGHT CONTROL. UNIT 

Three Channel: , Mase- Middle--Treble 
Each channel has its own sensitivity 
control. Just connect the input of this 
unit to the loudspeaker terminala of an 
amplifier. and connect three 250V up to 
500W jampa to the output terminais 
of the unit, and you produce a fascinating 


: knowledge is required to connect the three ready wired mouules 38,000. Max, Free range: 90Hz to 
sound-light display. (AH guaranteed) A fantastic bargain. If you purchase all three modules. | ki1z. Power handling: SW 
€18-50 plus 38p P. & P £25 carr. 75p Unbeatable. Price: £1-60. Free 

If you require more information please send 8.A.E Send 8.A4.E. for further «letails on this or our ready built amplifiers. postage on this item 


FAST-RELIABLE SERVICE _ 


FOR 


ELECTRONIC COMPONENTS 


SEND NOW FORA 


CATALOGUE 


Sth EDITION 
AND | 


DISCOUNT VOUCHERS 
25p POST FREE (UK) 


W.E.C. LTD. 
HIGH STREET, RIPLEY, SURREY 
Established 1954 


SEMICONDUCTORS ... COMPARE OUR PRICES 


a RADIO-AMATEUR ! 


learn how to become a radio-amateur 
in contact with the whole world. We give 


> 
< skilled preparation for the G.P.O. licence Transiscors Fs ZT X920 ne Besse Ae zoi78 fe 
SE oe ee ee ZTX108 =. 7p ZTX331 l4p BFS9B 18p ZS271 i4p 
l¢ ' fait 3 Zixit4 |. 20p 21x502«18Bspiopes BSE 9p 
ree" Brochure. without obligation to: 2TK300 | 10p ZTX504 39p ZS140 2p ZS276 23p 
| | ZTX302 1Sp ZTX510 iSp ZSI41 39p ZS278 33p 
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL SPN ae Se ae cae ge eae : 
! OP aN: RESE)  RRER 2 fe shasta 
. Wl 
P.0. BOX 156, JERSEY | 2TX312 |. 9p BFSS9 13p ZS172 (4p Tomorrow's 
ZTX313 .. 0p BFS60 18p ZS174 \5p World.” £1-20 
| NAME = -] ZTX314 .. Lip BFS6I 19p ZS176 2Ip incl. free data 
I ADDRESS :___ 3 EB23 i Postage and Packing |Op. Free obove £2. S.A.E£. for full list 
| ne _______ BLOCK CAPS please f VALENCE ELECTRONICS 


Os eS: 2A CANAL STREET, DROYLSDEN, MANCHESTER 
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report from 


USTRALIA 


BY J.M.WALDIE 


FM BROADCASTING 


The Australian Broadcasting 
Control Board has been enquiring 
into the desirability of f.m. radio in 
Australia and has now issued its 
findings in a 100-page volume entitled 
“Frequency Modulation Broadcast- 
ing’. The board examined some 150 
written submissions and 70 formal 
exhibits, and employed its Technical 
Services Division to carry out an 
examination ‘‘of every technical prob- 
lem considered to be possible”’. 

The upshot of this deliberation is 
to recommend that f.m. broadcasting 
should be introduced, and this has 
been endorsed by the Government. 

This is, in fact, the third time that 
official committees in one form or 
another have examined f.m. radio in 
Australia. The first was in 1942 and 
resulted in the installation of four 
experimental transmitters, operating 
in Sydney, Melbourne, Brisbane and 
Adelaide in 1948. 


OBJECTIONS 


In 1957, the board conducted a 
public enquiry and found ‘very real 
practical objections to the intro- 
duction of f.m. broadcasting’. The 
four stations, which by then were 
transmitting for some 80 hours 
weekly using substantially the same 
material as was included in the more 
serious of the then two ABC pro- 
grammes, were closed down in 1961 
to allow for expansion of the tele- 
vision services from 10 to 13 
channels. 

This situation, in which the v.h.F. 
band is more or less saturated with 
television and other services, pro- 
vided a large headache for the enquiry 
just completed. It was preferable to 
use the v.h.f. band for the projected 
radio service for obvious reasons: 
the technology was well known and 
the signal propagation would be 
relatively high. However, this meant 
the abolition or re-allocation of one 
or more television channels with 
obvious disadvantages and the 
possible need to use bandwidths of 
as low as 0:-4MHz. 

The alternative was to use the 
u.h.t. band, which is relatively un- 
cluttered, but this, too, has dis- 
advantages: no other country uses 
uh. for f.m., and standardisation 
should be the aim; the technology 
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was virtually unknown; the coverage 
obtainable would be lower than with 
v.h.f. 

However, the die is now cast: the 
recommended bandwidth (allowing 
20 stations to cover each area) is 
40MHz and the suggested frequency 
range is 470-510MHz. Local manu- 
facturers have three years in which to 
decide on the technical standards for 
u.h.f. reception and transmission. 


PLANS FOR THE FUTURE 


The aim is to provide two national 
stations, one to transmit the current 
ABC network for provincial and 
country areas, and the second, city- 
based, to provide a second ‘'fine 
music"’ network, Commercial 
stations will also be licensed. 
Finally, a new type of station will be 
introduced, on a non-profit basis, to 
cater for the needs of minority 
groups. All these stations can 
transmit stereophonically. 

It has been suggested, with just a 
hint of patriotism, that Australia’s 
venture into u.h.f. broadcasting might 
just be the shot in the arm that the 
local manufacturers claim is needed. 
It will be interesting to see if the 
Japanese will produce a u.h.f- 
f.m./a.m, receiver for the Australian 
market by 1978. 


AUDIO SHOW’ 


There can be no doubt that hi-fi 
enthusiasts (at least in Sydney) have 
an extremely large selection of 
equipment available to them, if the 
1972 Audio Show, held in Sydney on 
August 9-13, is any guide. It is 
equally true to say that the average 
buyer can not be badly off; the 
manufacturers and importers, in 
conjunction with Australian hi-fi, 
must be conscious of a considerable 
interest to stage an exhibition of this 
magnitude. 

The show actually covered three 
floors of a moderately large multi- 
storey motel. The ground floor was 
relegated to 16 large (silent) displays; 
two upper floors were used to demon- 
strate, in over 40 individual suites, 
the complete range from any one 
manufacturer or selected combi- 
nations. 

More than half the equipment 
shown originated in Japan, with all 
the major names being present. 
British exhibitors included Garrard 


(the Zero 100 deck was used in many 
stands), Wharfedale, KEF (who have, 
along with Leak and Goodmans, 
commenced local production), 
Plessey, BSR, and B&W. 


NEW DEVELOPMENTS 


Interesting new developments for 
the cassette enthusiast included the 
new Sony deck (TC 165) with auto- 
matic and continuous reverse 
facilities, several new decks with in- 
built Dolby, including National, 
TEAC, Kenwood and Pioneer, and a 
C 180 cassette, and an endless loop 
cassette, both from TDK. 

There were many four-channel 
units demonstrated, but by far the 
most impressive was one line-up con- 
sisting of a four-track TEAC 3340 
deck, feeding two JVC PST 1000 
stereo graphic equalisers, in turn 
feeding two phase linear power ampli- 
fiers whose 2,800 watts (r.m.s.) out- 
put was handled by four ESS trans- 
mission line speakers—and this in a 
room measuring about 12ft x 15ft! 
Cost—about £4,000, but trade-in’s are 
acceptable. 


OPTICAL 
COMMUNICATIONS 


Australian communications may 
benefit from a new joint venture by 
Amalgamated Wireless (Australasia) 
Ltd., and the Tribophysics Division 
of the Commonwealth Scientific and 
industrial Research Organisation 
(CSIRO). The CSIRO have 
developed a new type of optical fibre, 
consisting of a liquid-filled hollow 
glass tube. 

Although finer than a human hair, 
the fibre could transmit more infor- 
mation than existing wide-band 
microwave and coaxial communi- 
cation links. Using a helium-neon 
injection laser as a light source, for 
example, it is claimed that, using the 
new fibre, previous disadvantages of 
signal loss over long distances using 
light guides are overcome. 

The system has been made avail- 
able to the Australian Post Office for 
its research laboratories to evaluate 
the fibre’s potential in the develop- 
ment of Australia’s Telecommuni- 
cations network. 

It is certainly a far cry from that 
eventful day in 1870 when John 
Tyndall showed that light could be 
borne by a liquid around corners. 


139 


MUSICIAN OF 
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HE realisation of music and _ allied 

effects by means of a variety of elec- 
tronic devices has been possible for a good 
many years. The electronic organ, for 
examp'e, was becoming rapidly accepted a 
Gecade before World War Il. Of the vast 
range of electronic instruments now avail- 
able, however, there are a few which are not 
aligned to cperate around a conventional 
chromatic scale. Thus, for the performer, 
the appeal of such instruments would be 
based primarily on the effect of tone 
quality, ease of playing and novelty in 
design. 


For the composer, however, the abund- 
ance of electronic instruments does little 
more than provide a range of alternatives 
to supplement or replace standard instru- 
ments of the orchestra Out of such a 
situation the idea of musique concret? was 
born. This technique enabled composers 
to create and experiment with sound forms 
generated naturally or unnaturally by such 
untikaly scurces as dustbins, rattling tea- 
cups, conversation or malplayed musical 
instruments. Some workers incorporated a 
system of manually operated oscillators, 
both groups linking their sound sources to 
one or more disc cutters or, later, tape 
recoiders. 


The task of creating and blending discrete 
tones into a coherent and recognisable 
musical work involved so much laborious 
effort that musique concrete established the 
reputation of being more of a technical 
exercise than a creative art form. Thus the 
pubiication of Moog’s designs for voltage 
controlled amplifiers and oscillators about 
eight yeats ago was hailed with enthusiasm 
in many quarters of the musical world. 


Moog’s designs crystallised the ideas and 
requirements expressed by a number of 
serious composers whose creativity was 
hampered and frustrated by the confines of 
the accepted musical disciplines. The 
possibilities of, and extensions to, Moog’s 
original circuits have led with great rapidity 
te the inception of a series of variably 
complex devices having the generic label 
_ of '‘synthesiser’’. f 


Practical Electronics February 1973 


THE SYNTHESISER DEFINED 


What exactly is a synthesiser? The word “syn- 
thesis” is defined as the building up of separate 
elements into a connected whole and this, very 
succinctly, describes the function of the synthesiser 
with respect to the formation of sound structures. 

Essentially the instrument consists of a number of 
sound sources and sound treatments which may be 
combined together in an enormous diversity of ways 
to produce an equally varied range of sounds in a 
number of applications. 


1. As a live performance instrument. A con- 
siderable company of popular artists and groups 
use a synthesiser, in one form or another, as a 
standard item of equipment either to supple- 
ment their normal methods of sound treatment 
or to play as an instrument in its own right. 


2. As a sound effects unit. The use of the syn- 
thesiser is by no means restricted to musical 
circles and it is equally at home “producing” 
creaking doors, artillery fire, explosions, dripping 
water, birdsong and a virtually unlimited range 
of sounds similar to those featured in and popu- 
larised (for some) by the “Dr Who” series. 
Thus the tape recording enthusiast, amateur 
dramatic society, cine club and so on could 
easily find the synthesiser becoming a useful 
and indispensible tool. 


3. As an audio-visual teaching aid (in conjunction 
with a good oscilloscope) the synthesiser can 
provide an invaluable insight into the funda- 
mentals of electronic and acoustic waveform 
phenomena. In this respect there is a large 
potential field of application. 


IMITATIVE OR UNIQUE 


The term synthesiser carries the implication, for 
some, that the instrument is of an essentially imita- 
tive nature and/or that the sounds produced by it 
are ersatz. With regard to the former criticism, the 
degree of control which may be exercised in a well 
designed synthesiser is such as to allow it to imitate 
a wide range of musical instruments very effectively. 

For the sound effects man, the ability of the 
instrument to produce imitations of a wide range 
of naturally occurring sounds is a feature which 
cannot be lightly set aside. 

In answer to the second criticism which implies 
that the sound forms produced by the synthesiser are, 
in a sense, unreal—nothing could be further from 
the truth. The nuance and timbre imparted by the 
synthesiser to a fundamental tone is no less real 
than the nuance and timbre imparted, to the same 
tone, by, say, a trumpet or a violin. In practice, the 
purity and exactitude of the tonal permutations made 
available by the synthesiser are frequently inspiring 
and possess a beauty which is peculiarly their own. 
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Fig. 1. Block diagram of a voltage controlled oscillator 


VOLTAGE CONTROL 


Various forms of voltage control have been known 
and exploited for a number of years but the applica- 
tion of the principle to the control of synthesiser 
circuits results in the appearance of a number of 
unique features. By way of illustration one could 
scarcely choose better than a form of voltage con- 
trolled oscillator based on the design published by 
Dr Moog. Fig. | shows such a device in block 
form. 

The relaxation oscillator is driven by an opera- 
tional amplifier the output current of which is 
proportional to the exponential of the input. As 
the output current increases so also will the rate 
at which the charge on capacitor “C” reaches the 
unijunction breakdown voltage. Thus the frequency 
is increased. 

The unijunction sawtooth is fed to a series of 
waveform shaping circuits which provide a useful 
number of “in phase” outputs. By means of this 
system relatively wide frequency ranges may be 
obtained without the necessity of switched RC or 
inductively tuned networks. 

The general principle of voltage control may simi- 
larly be applied to almost any parameter in any 
of the devices built into the synthesiser, e.g. amplifier 
gain, filter bandpass or band reject characteristics, 
degree of reverberation and so on. There are a 
number of distinct advantages in so doing, these 
are: 

1. Signal and contro] paths are quite separate from 
one another. Thus a device may be remotely 
controlled without compromising the signal in 
any way. 

Devices can control one another in a con- 
tinuously variable manner without the necessity 
of complicated, expensive and limited-range 
switching circuits. In certain circumstances a 
device may control or limit its own output by 
using part of the signal output as feedback to 
the control input. 

3. By provision of high input impedance to the 
control circuits each controlling device has a 
potentially large “fan-out” capability thus mak- 
ing multiple parameter control a possibility, 

A specific example of voltage control is given later 

in this article and will serve to underline the 
flexibility and versatility of the system. 


SYNTHESISER DESIGN 


In designing a synthesiser care has to be. taken 
to ensure that the system does not become so com- 
plex that it is impossible to operate effectively. 
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Consequently it is necessary to define the require- 
ments of the instrument and to specify the means 
by which these requirements may be met. In this 
respect a form of modular construction offers the 
distinct advantage that one may start with a simple 
system and increase the size and complexity as and 
when required. 

As a general rule most sounds have a fairly com- 
plex structure comprising a fundamental tone, one 
or more overtones or harmonics and, in some cases, 
an element of noise. It is usually the fundamental 


tone which dominates the sound structure and which 
provides the primary means by which the sound is 
observed. 


The author's prototype synthesiser is shown above. 
Below is the final version built in modular form and 
housed in a Vero metal case 
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Another important feature concerns the way in 
which the sound structure is presented. The rapidity 
with which the sound becomes audible, the maximum 
volume attained and the rate at which the sound 
dies away together constitute a pattern, known 
generally as an envelope, which contributes very 
largely to the recognition of the sound. Variation in 
the rapidity of attack and the rate of decay of an 
otherwise unchanging sound structure can make an 
enormous difference to the auditory effect of the 
sound on an observer. 

Two other factors play an important part with 
respect to the recognition of sound. These are 
timbre and nuance. Timbre is defined as the charac- 
teristic quality of sounds produced by each particular 
instrument or voice, depending upon the number 
and ‘character of the overtones while nuance relates 
to the delicacy. or shade of meaning, of a sound. 


ACHIEVING THE REQUIREMENTS 


It is a relatively straightforward matter to provide 
hardware to meet three of the above requirements, 
i.e. fundamental tones may be provided by one or 
more oscillators; variation in sound presentation is 
achieved by means of an envelope shaper while 


timbre may be varied by selective filtering and addi- 
tive mixing, either separately or in combination, 
together with a degree of reverberation. 

Control of nuance cannot, however, be achieved 
by the application of a discrete piece of hardware 
but is controlled by the inter-adjustment of prac- 
tically all the parameters involved in any particular 
sound structure. 


PROGRAMMED MODULES 


The hardware so far considered covers the basic 
necessities of sound formation but offers nothing that 
cannot be obtained from a selection of signal 
generators, reverberation amplifier and integrator, all 
of which are easily obtainable as discrete units and 
in a variety of forms. The next stage, therefore, is 
to devise a means whereby the principal function of 
the modules may be voltage controlled and to pro- 
vide the means by which they may be programmed to 
produce a range of tone patterns or rhythms. Auto- 
matic programming may be achieved by provision of 
one or more ramp or random voltage generators. 

If these latter devices are, themselves, made pro- 
grammable then the possible control signal permuta- 
tions, with only a small number of modules, becomes 


SPECIFICATION 


Stabilised Power Supply 
+15V/O/—15V at 750mA per rail. 
Max. ripple at 12 per cent overload is less 
than 15mV. 


Two Input Amplifiers 
Gain variable from unity to x 50. 


Two Ramp and Pulse Generators 
Frequency range (a) 0-01Hz to 15Hz. 
(b) 0-05Hz to 30Hz. 
Manual and voltage control. Output voltage 
is 4V nominal ramp and —4V_ nominal 
pulse. 


Two Triangular|Square Wave Oscillators 
Frequency range (voitage control) less than 
1Hz to 165kHz. Frequency range (manual 


control) 5Hz to 10kHz. Output voitage: 
Triangular 350mV p-p. Square IV p-p. 


Two Output Amplifiers 
Variable gain with manual and voltage 
control. Panning facility between channels. 
Input level 500mV. Maximum voltage 
gain +13dB. 


Reverberation Amplifier 
Variable gain manually controlled. Voltage 
contro! of reverberation. Unity gain with 
reverberation out. Frequency range of 
spring line —3dB at 80Hz and 4kHz. Input 
level 500mV. 


Ring Modulator 
Four quadrant multiplier based on inte- 
grated circuit. Frequency response 
effectively flat from d.c. to greater than 
150kHz. Input levels 2 x 500mV max. 
Output level 800mV max. 
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Tone Controf 
Tuneable active filter. Effective slope 
7dB/octave. Overlapping bass and treble 
ranges allow extreme effects to be obtained. 


Envelope Shaper f 
Produces an envelope of variable shape and 
period derived from internal constant 
voltage source and external trigger. May 
be triggered manually. Output waveforms 
variable from pulse, sawtooth, trapezoid, 
and triangular. 


Noise Generator 
Provides up to 3:5V white noise. Control of 
colouration by means of tuneable low pass 
filter. 


Sample and Hold 
Random voltage generator which can 
double as an additional ramp generaton 
Produces staircase waveforms of formal or 
random nature. Clock output is provided 
for synchronisation purposes. Output 
level —6V max. 


Differential Amplifier 
Providesadditive and/or subtractive mixing 
facilities. Output level proportional to 
sum and/or difference of the four inputs 
provided, maximum 26V p-p. 


Inverter 
Similar to above but with only two inverting 
inputs. 


Meter Unit 
A meter with precision rectifier circuit to 
read a.c./d.c. signals in two ranges, 0-5V 
and 1V. 
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Fig. 2. Block diagram of the synthesiser 


very wide indeed. If the frequency range of the 
ramp generators is sufficiently wide they may them- 
selves be considered as sound sources and used for 
the direct provision of rhythms. 

Similarly. with the contro] signal suitably 
attenuated and running at a frequency of between 
6-8Hz. a single ramp generator may be used to pro- 
vide a vibrato modulation to an oscillator thus 
adding greatly to the interest content of discrete 
tones. 


Synthesiser 
and oscillator units mounted on the left 


keyboard with separate sustain, vibrato 


ADDING A KEYBOARD 


Perhaps the simplest method of programming the 
oscillators is by the addition of a keyboard. Since 
keying provides a range of control voltages to the 
oscillator the keyboard itself may be considered to 
be a manually operated staircase generator. 

The keyboard may also be used to provide gating 
and synchronising pulses to initiate treatment or 
shaping sequences each time a key is depressed. 
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SOUND TREATMENTS 


The only sound treatment so far given any degree 
of consideration is that of reverberation. There are, 
however, a number of others which can provide very 
useful extensions to the facilities offered by the syn- 
thesiser. Up to now the accent has been on synthesis 
by addition, but, equally, one can synthesise by sub- 
traction. 

In this latter case the starting point is a complex 
sound, such as white noise, from which the required 
elements are obtained by filtration. There is thus a 
place for one or more notch and/or band-pass filters 
the actual characteristics of which may be varied by 
means of voltage control. 

On the simpler side there is also a place for a form 
of tone control of sufficient range to enable extreme 
effects to be investigated. 


INTERFACING 


Finally, it is necessary to consider the best means 
of interfacing the synthesiser with external equip- 
ment so that it may accept as wide a range of 
inputs as possible without distortion and, on the 
output side, provide a similar widely compatible 
drive. 

A block diagram of the synthesiser to be described 
is given in Fig. 2. 

The idea of external connection compatibility for 
all modules was believed to be a prime requirement 
in view of the possibility that many constructors 
may wish to build only a limited number of the 
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The basic modular ry 

form of construction that 

will be used throughout the series 

modules to be described as additions to existing 
synthesiser projects. In view of this situation it may 
seem somewhat paradoxical to provide modules 
labelled input and output amplifiers. 

In point of fact these can be connected in virtually 
any position in a chain of modules the main limita- 
tion being due to the possible saturation of the 
amplifiers due to the input levels being exceeded. 

The final stages of the output amplifiers are cross- 
coupled by “panning” controls thus enabling stereo 
and “floodsound” effects to be investigated. 


INTERCONNECTIONS 


Referring again to Fig. 2. it will be noted that 
many of the modules are shown with interconnec- 
tions made between them. 

Of the three most widely used systems of module 
interconnection the one most suited to the modular 
concept is that in which individual devices are 
coupled by means of patch cords. The great dis- 
advantage of this system is that a complicated patch 
can render the front panel controls almost 
inaccessible. 

With a view to relieving this situation modules 
may be connected internally in the manner in which 
they are most likely to be used. The actual method 
of internal connection is really a matter of the 
individual constructor’s preference, those connec- 
tions shown in Fig. 2 being intended as a guide 
rather than a mandatory requirement. 


BUILDING THE SYNTHESISER 


Full constructional details will be given on build- 
ing the synthesiser shown and an outline specification 
of the instrument appears in this article. 

Extensive use has been made of the 741 opera- 
tional amplifier since the use of these devices invari- 
ably simplifies design and construction in comparison 
with circuits in which discrete semiconductors 
are employed. Furthermore, the 741 offers the 
feature of unconditional stability under almost any 
operating condition and is protected internally 
against “latch-up” and output short circuit and is 
readily available at economic prices from a variety 
of sources. 

The only test equipment requirement is for a good 
oscilloscope, particularly during the setting up stages. 
Ideally the ‘scope should be d.c. coupled but, failing 
this, a high resistance voltmeter will suffice to moni- 
tor the v.1.f. performance of the various modules. 


Next month, constructional details for the stabilised 
p.s.u. will be given. 
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TAPE LINK: 

esse ue 
Bring hi-fi quality to your tape deck with this quarter 
track stereo tape link. , 
it features separate record and replay amplifiers using 
modern circuit technology to give low distortion and 
noise, and accurate replay characteristics. 
Tape speeds of 1%, 33 and 7; inches per second are 
catered for, and a switch is included for single track 
mono operation. Setting up requires only minimal 
circuit adjustments. 


SIGNAL INJECTOR 
TRAGER 


Using a digital integrated circuit in a linear mode 
makes this Signal Injector and Tracer cheap and easy 
to build. Extremely useful for fault finding on radios, 
amplifiers and other audio equipment. A simply built 
r.f. probe makes the Tracer suitable for high frequency 
detection. 
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UK PRESENCE 
AT ELECTRONICA 


The giant Electronica exhibition 
staged in Munich was the last of 
the great European shows before 
Britain’s entry into the Common 
Market. And there was every sign 
that at long last the British were 
taking the ECM seriously. 

Gne British journal organised a 
special charter aircraft for the 
show and took 117 people along, 
nearly all of them top executives 
from British companies. The British 
joint venture group sponsored by 
the Department of Trade and 
Industry numbered 55 companies 
and there were others with stands 
independently of the official group 
as well as many British products 
On stands of German Agents. 

The Central Office of Informa- 
tion produced a splendid book 
“Electronic Components and Equip- 
ment from Great Britain” in sup- 
port of the British effort. It had 
German text throughout its 62 well- 
illustrated pages and again this 
shows Britain waking up to the 
facts of life, one of which is to 
address your audience in_ their 
own language. 

In all, there were 1,600 exhibi- 
tors from 22 countries. As this was 
only the fifth Electronica the growth 
rate of the exhibition must be re- 
garded as truly startling. 

The only gripe | heard in Munich 
was on prices. Munich has always 
been pricey by British standards 
but this year’s combination of the 
floating pound (buying fewer 
Marks) and the aftermath of the 
Olympic Games which has inflated 
local costs made our British high 
street and pub prices look really 
modest. 
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GREAT LEAP FORWARD 

The year 1973 should be good 
for Solartron and the Schlumberger 
Group, of which Solartron is the 
U.K. member. | hear that the 
French companies in the Group 
have now virtually completed a 
rationalisation programme in which 


what was once a rag-bag of smal- ° 


lish companies has now been con- 
solidated into major groupings of 
considerable strength. 

In Britain, Solartron’s Farn- 
borough plant was as busy as I'd 
ever seen it when | called in last 
month. The Master Series, a range 
of a dozen digital voltmeters 
launched earlier this year, was des- 
cribed to me as having made a 
major impact in the market place 
with revenues already ahead of 
schedule. But the big new field is 
in radio frequency instrumentation 
and Solartron will be offering 
equipment for use up to 40GHz, 

Another new Solartron activity is 
frequency synthesizers. This activity 
was previously concentrated in the 
Munich plant but now Farnborough 
engineers are involved in a joint 
development programme and new 
models will probably be manufac- 
tured in both locations. 

Another bright product line is 
the realistic tank gunnery simu- 
lator known as “Simfire” for which 
Solartron recently won a Ministry 
contract worth £1°4 million follow- 
ing successful field trials by the 
15th/19th Hussars in Germany. The 
system uses a low-power pulsed 
laser beam to simulate the firing of 
the shell and its trajectory. The 
target is fitted with detectors and 
if a hit is detected it triggers off a 
pyrotechnic display on the “killed” 
vehicle. 

Solartron is spending plenty of 
cash on R and D to bring them- 
selves into a leading position in 
Europe. Most companies _ think 
themselves pretty progressive if 
they plough back 10 per cent into 
R and D. The Solartron figure is 
Currently running at 14 per cent on 
the instrument side of the business. 

The biggest Schlumberger busi- 
ness, though, is still in oilfield 
instrumentation. Worldwide there 
are 30,000 employees operating in 
50 countries. 


LES FOLIES 


One of the brightest of the new 
generation of electronic industry 
entrepreneurs, Tom Jermyn, has a 
keen eye for the ladies, in a strictly 
business sense of course. His 
company, Jermyn Industries, manu- 
factures semiconductor  acces- 
sories such as i.c. sockets, transis- 
tor pads and heatsinks for which 
there is a world-wide sale. 

Nearly three years ago he set up 
a sales office in Munich, soon to 
be followed by another in San 
Francisco and now he has opened 
his third in Paris. They all have one 


thing in common—all are managed 
by ladies, and all of them qood 
lookers. 

Heading up the Paris office 
(appropriately located in the rue 
de Londres!) is multi-lingual Stella 
Bornstein who now joins Lore von 
Kleist, Munich, and Janice Pascoe, 
San Francisco. Stella is as yet un- 
tested, having only just started, but 
Janice and Lore have easily out- 
paced the performance of the local 
agents they replaced, Lore for 
example having built up the 
German business to 50 per cent of 
the present Jermyn U.K. turnover. 

The point of this story is not so 
much the girls but how some of 
our more thrusting companies are 
getting around the world and reaily 
selling. 

Incidentally, Jermyn is expand- 
ing manufacturing facilities bevond 
simple semiconductor accessories. 
Latest product is a 300W triac-con- 
trolled light dimmer which _ fits 
neatly in place of the common 
square MK light switch. The dim- 
mer, desianed bv Jermyn enai- 
neers. is also available in kit form 
for home constructors. 


NEW LINE ON DEFENCE 


Defence contracts may be get- 
ting harder to come by but they are 
still very big business. A new line- 
up of Thorn Automation, the Kelvin 
Hughes and Aviation divisions of 
Smiths Industries, and Scott and 
Electromotors, will be in a stronger 
position to bid for contracts under 
the group name Defence Equip- 
ment. Between them they employ 
11,000 people and have combined 
assets of £164 million and a turn- 
over of £440 million. 

One reason for the link-up is 
said to be the reduction in size of 
Ministry R and D establishments 
and the farming out of work to the 
larger companies. 


IN TRIPLICATE 


Despite all the trials and tribu- 
lations experienced during the 
commissioning of the new. air 
traffic control system at West Dray- 
ton, Marconi Radar Systems has 
finally handed over the £5 million 
complex: after a year of operational 
trials. The  triplicated MYRIAD 
computer systems operate inde- 
pendently to give a reliability such 
that the system is only out of 
action for less than thirty seconds 
in five years. j 

Another Marconi achievement 
was the £1-5 million system for 
Eurocontrol based at Bretigny, near 
Paris. This has now also been 
handed over. Marconi led the inter- 
national consortium which included 
Standard Elektrik Lorenz of 
Germany, and S.A1.T. Electronics 
of Belgium. Altogether Marconi has 
completed 38 major ATC instal- 
lations in the last decade. 
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ELECTRONORANMIA 


Goonhilly 3, Britain's new £22 million satellite-communication 
aerial, is significantly different from the two earlier aerials at the 
Post Office's earth station on Goonhilly Downs. It is specifically 
intended for tracking satellites in geo-stationary orbit, whereas 
Goonhilly 1 was designed for tracking fast-moving satellites, and 
Goonhilly 2 for both sub-synchronous and synchronous orbiting 
satellites. 


REFLECTOR 


The 29:6-m diameter reflector of Aerial 3, although larger than 
those of aerials 1 and 2 (26m and 27:4m respectively) for improved 
performance, is considerably lighter, due to the use of 2mm alu- 
minium sheet-for the reflecting surface, instead of stainless and 
mild steel. The sub-reflector can be tilted under the control of an 
hydraulic system to deflect the aerial beam by up to 25 minutes of 
arc in azimuth or elevation without moving the main reflector. 


* Orte 


DRIVE EQUIPMENT 


Movement of the main reflector about each axis is effected by 
twin driving units each having two electric motors. Solid-state 
control devices are used instead of rotating machines as on aerials 
1 and 2. 

When the satellite starts to move out of the beam, error signals 
appear and activate the servo systems which steer the beam to 
eliminate the tracking error. Tracking can be accomplished by 
movement of the main reflector with the sub-reflector locked in a 
central position, or alternatively by movement of the sub-reflector 
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only. 

Goonhllly 3 is currently transmitting two and receiving 11 
telephony carriers, although it is capable of being expanded ulti- 
mately to receive 33 carriers. The transmit carriers are radiated 
in the band 5-930 to 6-420GHz and received in the 3-705 to 4-195GHz 
band. 

When required, Goonhilly 3 transmits and receives two tele- 
vision carriers, one for vision, the other for sound. It can also 
operate a transmit and receive contingency carrier arrangement to 
support services lost during failure of a transatlantic cable. 


RECEIVING SYSTEM 


The received signals pass through flexible waveguide to one ofa 
pair of low-noise parametric amplifiers, cooled to 15K (--258 C) 
by a closed-cycle gaseous-helium cryogenic system (bottom left). 

The signal from the LNAs, further amplified by 40dB in a tra- 
velling-wave-tube amplifier, passes by waveguide down the centre 
of the king post to a rotating waveguide joint, and is then carried 
in the waveguide to the central control building (bottom right). 
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HE BOARD to be described this month is the all 
Hi important ADDER board which forms the heart 
of the arithmetic section of the calculator. The name 
ADDER is a Shortened name for what is really an 
adder/subtractor with carry store, but before going 
into the design of the board in detail it is necessary 
to_recall some of the principles of binary and 
B.C.D. addition and subtraction. 


BINARY ADDER 


The principles involved in a simple single stage 
binary full-adder are fairly well known in this, the 
computer age, but for the sake of completeness it is 
as well to run over them again here. 

Fig. 8.1. shows the logic diagram of a typical 
binary adder which generates a SUM and CARRY out- 
put from the three inputs termed a, B, and CARRY IN. 
The word “typical” is quite meaningful in this con- 
nection because a circuit to perform binary addition 
can be made up in a number of different ways, the 
end result being the same, no matter which gating 
arrangement is used. 

The performance of this sort of array is best 
described in terms of a truth-table which lists the 
circuit's output response to all possible input con- 
ditions, and the truth-table for the ADDER is also given 
in Fig. 8.1. If any reader is unfamiliar with the 
basic rules of binary addition, studying the truth- 
table will tell all. 
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Fig. 8.1. Single binary full adder stage. The 
truth table defines all the outputs for all com- 
binations of inputs 
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Fig. 8.2. A parallel binary adder to add two four-bit words. Each of the stages in this adder is 


identical to that shown in Fig. 8.1 


PARALLEL BINARY ADDER 


A binary adder stage like that of Fig. 8.1 is of 
limited use as it stands, being capable of adding 
together only a single pair of binary digits and a 
carry, whereas most sums a machine is asked to 
solve would stretch to a number of pairs of such 
digits. The simplest way to extend the capabilities of 
this circuit is to use a number together to form a 
parallel adder like the one in Fig. 8.2. 

Each pair of binary digits in the two numbers to 
be -added has its own adder circuit with the CARRY 
connected in series down the chain. This method of 
addition is widely used in binary computers but 
suffers from the disadvantages of large scale com- 
ponent use and slow propagation of the serial carry 
which has to “ripple-through” to the last stage 
before the addition is complete. 

A circuit arrangement which only uses a single 
adder stage to add two n-bit numbers is quite pos- 
sible if the addition is carried out sequentially, i.e. 
one pair of digits at a time, in a system such as 
that shown in Fig. 8.3. This method of binary addi- 
tion is called “serial addition” and requires a store 
to “remember” the CARRY from a previous addition 
so that it may be added in with the next. 

The two basic addition methods are both employed 
in Digi-Cal, with some special modifications to allow 
operation in the B.C.D. code. 


PRESET 
e) 


OADD/SUB 


Fig. 8.3. Basic serial binary adder/subtractor. 
The ADD/SUBTRACT unit presents either the 
true or complemented output from the X REGIS- 
TER to the adder under the control of the 
FUNCTION CODE A signal 
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SUBTRACTION 


Once the truth table required of a binary sub- 
tractor has been worked out it is quite easy to design 
a simple logic circuit to perform the operations 
required, but in practice this is very seldom done, 
because, by making the number to be subtracted 
negative, i.e. by complementing it, it is possible to 
achieve the effect of subtraction in an adder circuit 
of the types already described. 

The principles underlying this method of subtrac- 
tion are quite straightforward and it can be readily 
appreciated that adding a negative number is the 
same as subtracting a positive one. Turning a posi- 
tive binary number into a negative equivalent is 
simply achieved by inverting all its digits so that all 
the ones become zeros and vice versa, and then 
adding a one in the least significant position, for 
example 


binary three 0011 
becomes 1100 plus 1 
equals 1101 


To show that this process does generate a negative 
equivalent we can add the result to say binary four: 


binary four 0100 
plus binary thirteen 1101 (complement of binary three) 


equals 0001 which is correct 


Note that the carry digit from the most significant 
stage is disregarded, being only an indication of 
whether the result is positive (as in this case) or . 
negative (if no CARRY results). 

The operation of these principles in a practical 
circuit can be seen in Fig. 8.3 which is a serial adder 
system with subtraction carried out by simply feed- 
ing the inverted version of the X REGISTER output to 
the ADDER. and arranging for a carry to be preset 
into the store before the start of the clock pulse 
series. 


M.S.1. ADDERS 


The TIL medium scale integration process has 
been used to produce several different binary adder 
circuits ranging from the very flexible SN7480 single, 
full adder to the compact SN7483 cricuit which con- 
tains four complete adders arranged as a four-bit 
parallel adder. It is this latter device which is used 
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in the ‘Digi-Cal adder circuitry, where the four-bit 
length lends itself well to use with the binary coded 
decimal (B.C.D.) arithmetic process. 

The SN7483 is used as a basic building block in 
the adder to be described and before venturing into 
the intricacies of B.C.D. addition and subtraction it 
is best to become familiar with its construction and 
operation in its intended role as a parallel binary 
arithmetic unit. 

The equivalent logic circuit of the SN7483 is 
shown in Fig. 8.4 and comparison of this logic with 
Figs. 8.1 and 8.2 will show that this device is con- 
nected to add together two, four-bit binary numbers 
with a CARRY IN to the first (least significant) Stage, 
termed Cy, and a carry out from the final (most 


significant) stage termed Ge 


een yy, C, Cg GND By, Ay yy 


A, 2, A, B.. Vec Ls B. A, 


Fig. 8.4. The internal logic of the SN7483 four 
bit binary adder i.c. 


The two four-bit words to be added to indicate the 
termed A and B with a suffix | to 4 to indicate the 
significance of each bit. The carry circuit delays 
have been reduced as far as possible by internal 
connection, the use of high-speed type gating, and 
the elimination of unnecessary inversion circuitry, 
so that the addition time is kept below 100ns. 


BINARY VERSUS B.C.D. 


The numbers stored in the registers of Digi-Cal 
are represented by groups of four binary digits con- 
forming to the Binary Coded Decimal (B.C.D.) code. 
This code is not complicated since it is identical to 
Straight binary except that only the values 0 to 9 
inclusive are allowed in each four-bit group instead 
of the values 0 to 15. 

With straight binary the word length can be any 
convenient value, depending on the quantities to be 
tepresented, each increment to the word length 
increasing the range of representable quantities by a 
factor of two. 

In the B.C.D. system however the binary word 
length must not exceed four bits, and the value of 
each four-bit word must not exceed 9. Capacity is 
increased by adding extra four-bit B.C.D. words, 
each of which increases the range of representable 
quantities by a factor of ten. As an example of the 
contrast between the two systems: 


0110 equals 5 pain straight binary or B.C.D.) 


1001 equals 9 
01101001 in straight binary equals 105 
0110,1001 in B.C.D. equals 69 
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B.CD. DATA 
FROM A REG. 


B.C.D. DATA 
FROM Z REG. 


CARRY 
STORE 
FLIP- FLOP 


—S 
B.CD. SUM OUTPUT 
TO A REG. 


Fig. 8.5. Basic practical B.C.D. adder with a 
carry store flip-flop 


The use of B.C.D. in calculators is desirable 
because of the simplicity in interfacing the logic with 
old fashioned human operators who insist on think- 
ing in the decimal number system. 


B.C.D. ADDITION 


When two four-bit B.C.D. words and a possible 
B.C.D. carry bit are added together in a parallel 
binary adder a total of 19 different (four-bit + 
carry) sums can be produced. Since the largest 
quantity representable in the B.C.D. code is 9, it is 
obvious that the nine most significant sums will 
require correction, and will be responsible for the 
generation of a B.C.D. carry bit. A moment’s 
thought reveals that the correction required by sums 
from ten to 19 is the subtraction of ten, e.g. 


7 plus 6 equals 13 
subtract 10 


3 plus a carry to the next decade. 


equals 


As we have seen already, the subtraction of ten 
is readily achieved by adding its‘complement, which 
is 0110, or 6 if you prefer, and so the problem 
reduces to that of detecting sums in excess of nine 
so that the subtraction can be initiated. 

The basic circuit of the B.C.D. adder used in Digi- 
Cal is shown in Fig. 8.5. Here the two B.C.D. words 
are added in ADDER A in the conventional binary 
fashion, the detection for sums in excess of nine 
being performed by gates Gl, 2, 3, and 4. If any such 
sum is detected G4 feeds a carry to the carry-store 
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flip-flop and inserts 0110 into ADDER B where it is 
added to the sum from ADDER A. 

The output from the second adder is the corrected 
versions of sums over nine, but if a carry is not 
required because the sum is less than or equal to 
nine, ADDER B passes the sum from ADDER A through 
to its output in an unmodified form due to the 
addition of 0000 instead of 0110. 


CARRY DETECTION LOGIC 


The performance of gates Gi, 2, 3 and 4 in 
detecting sums in excess of nine can be taken for 
granted if the reader prefers, but for those who 
would like to know how the gating arrangement was 
arrived at, and who have some previous logic 
experience, the design was carried out as follows. 

The CARRY OUT from ADDER A is a ready made 
indication that the sum is in excess of 15, which 
reduces the problem to that of detecting sums of 
between 10 to 15 inclusive. To determine the gating 
required, the sums in question are plotted on a 
Karnaugh map, as shown in Fig. 8.6. 

The Karnaugh map is just a special way of draw- 
ing a truth table to make it easy to see what gating 
will be required to generate a specific function. It 
has the property that where adjacencies occur in the 
plots, the particular value, or values which change 
between the plots can be eliminated from the result- 
ing logic equation. 

As can be seen in Fig. 8.6 there are two distinct 
groups of plots, 10, 11, 14, 15, and 12, 14, 15, 13. 
In the first group the terms 4%, and x, change, 
and can be eliminated. In the second group the 
terms 2, and %, change, resulting in the required 
gating function of (“, AND }, OR 4 AND 24) OR (Cout). 

This function could be realised using two two- 
input AND gates and a three-input oR gate, but as 
the standard gating function of TTL is NAND it is 
possible to invert C,,,, NAND ~. and x, and 2, and &,, 
and feed these inverted functions to a further NAND 
gate which carries out the NOR function because of 
the inverted nature of its inputs. 


2234 
%423 


enn 


Mm 
OSH 
Se 


Fig. 8.6. The Karnaugh map used to determine 
the gating required to detect the sums from 
10 to 15 inclusive 
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B.C.D. SUBTRACTION 


The B.C.D. apDpER just described cannot be used 
for subtraction as it stands, and the method of 
addition of complements is complicated by the fact 
that it is not the straight binary complement which is 
required, but the decimal complement which can be 
defined as 10 minus the number to be subtracted. 
In practice the generation of the “tens complement” 
causes problems with the carry logic, and it is prefer- 
able to generate the “nines complement” by’ sub- 
tracting from nine and then use the carry logic to 
add in a 1. 

The generation of the “nines complement” of the 
data from the Z REGISTER requires the addition of 
the circuit shown in Fig. 8.7, which employs yet 
another SN7483 quad adder. 

The principle behind this “nines complementer” 
is that the binary complement of the input data is 
added to binary nine to produce nine minus z, but 
since the binary complement of a number is its 
inverted version plus I, in practice the circuit adds 
the inverted z data to binary 10 thus taking care of 
the extra | required by the complement. 

The inversion of the z data is carried out in an 
SN7486 quad exclusive-or gate, which, when con- 
nected as shown, allows a true version of the input 
data through to the output when the common con- 
trol input is a logic 0, and an inverted version when 
the control is a logic 1. ; 

This useful property of exclusive-or gates, along 
with the fact that it is the control input which inserts 
the required 1010 into the adder, allows the “nines 
complementer” to either pass the z data unmodified 
when FUNCTION CODE A is a logic 0 indicating an 
addition is required, or pass the “nines complement” 
of the z data when the FUNCTION CODE A line is a 
logic | indicating that subtraction is required. 


B.C.D. DATA 
FROM Z REG. 


FUNCTION CODE A 
(aDD=0, SUB=4) 
© 


Cour 


eae ey 
Z DATA OR COMPLEMENT 
OF 2 DATA TO ADDER 


Fig. 8.7. B.C.D. nines complementer. This 
generates the output 9 minus Z when subtrac- 
tion is required 
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A REG. DATA 


Z REG. DATA 


A A z 

ENABLE 2 4 2 

INPUT D C 
Oo 


7 
o 
» 


FUNCTION 
CODE A 
) 
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%q 3 32 By 


CARRY 

STORE A REGISTER 

CLEAR CLOCK 
2) fe) 


1C104 


SN7408 


SN7483 


1C106 qd 7 


14}, 
OUT 
1, SN7400L. —- -— — — 
V4 SN7400 10103 aoe rary 
PIN 44 Sa 
l ay O O O 
Oo 
e333 C34 EXCEPT DER BK 
10pF 0-047 pF 1C401 -103 bere aay Aa 
GND. GND. | 2 ly 
B.CD. SUM TO 
nd A REG. INPUTS 


+5V 


Fig. 8.8. Complete circuit diagram of the ADDER board 


The details of the subtraction process are quite 
hard to grasp at first but the process may be easier 
to understand after working through the following 
example (right). 

Note that the borrow function which would be 
generated if the answer to a subtraction is negative 
is stored in the carry store in the opposite sense 
to that of a carry in addition, i.e. a | stored means 
no borrow, and vice versa. 


FULL CIRCUIT DIAGRAM 


The complete circuit of the Digi-Cal adder /sub- 
tractor is shown in Fig. 8.8. This circuit is made up 
of a combination of the aDDER and COMPLEMENTER 
circuits already covered, with the addition of ICI104 
and gating for the CARRY STORE PRESET/CLEAR input. 
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A Register data 1000 
B Register data 0110 
Carry store 1 


Function Code a I 


START ADDITION 


Invert z data 1001 
Add to 1010 0011 
Add to 4 data plus 

carry input 1100 
Add 0110 0010 
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CARRY 
SENSE 
OUTPUT 


(equals 8) 
(equals 6) 


No borrow from 
previous subtraction 


Subtraction 


B.C.D. carry generated 


Equals 2, the required 
answer 
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| COMPONENTS... 


3 ADDER BOARD 
Capacitors 
C33 10uF 15V elect. 
C34 0-047uF 


Integrated Circuits 


1C100 SN7486 
1C101-1C103 SN7483 (3 off) 
1C104 SN7408 
1C105 SN7410 
1C106 SN7400 
~ 1€107 SN7474 


Printed Circuit Board 
Type DL109/22 (Shirehall) 


IC104 is an SN7408 quad aNnpD gate which is 
connected 1s an A REGISTER data inhibit, requiring its 
common ENABLE input to be a logic | before the A 
data is allowed through to the ADDER. 

The purpose of this i.c. is to allow flexibility in the 
programming — possibilities and, particularly, to 
inhibit data recirculation when the A REGISTER data 
is being normalised after a multiplication sequence. 

The normalisation process was covered last month, 
and readers may recall that after multiplication, the 
a data are shifted to the right by the number of 
decimal places selected on the thumbwheel. 

If the inhibit gates were not fitted the data which 
were to be discarded during normalisation would 


recirculate and appear at the most significant end of 
the A REGISTER. The ENABLE input is controlled by 
the programme. 

The purpose of the gating in the CARRY STORE PRE 
SET and CLEAR inputs is to allow for the fact that a 
BORROW is stored in the opposite sense to a CARRY 
requiring the store to be preset before a subtraction, 
and cleared before an addition, Since there is a 
single CARRY STORE CLEAR signal from the pro- 
gramme, the FUNCTION CODE A input is used ta con 
trol two, two-input NAND gates which steer the CLEAR 
signal to the correct side of the CARRY STORE flip 
flop. 

The only other part of the circuit worthy of note 
is the CARRY SENSE output which is used to inform 
other parts of Digi-Cal of the state of the CARRY 
STORE, one of its uses being to stop subtractions 
when a BORROW is produced after any tenth clock 
pulse during division. ie. it senses when the A 
REGISTER contents are negative. 


CONSTRUCTION 


The construction and wiring of the ADDER board 1s 
quite straightforward since the circuit is housed on 
the usual Dualine card, in this case a DL109 22: 

On this board almost all of the connections are 
carrying high speed data signals which must have 
a high integrity, and for this reason it is necessary 
to keep wiring as short as possible to minimise 
problems caused by line reflection. 

The component layout and edge connector wiring 
is shown in Figs. 8.9 and 8.10. 


ADDER BOARD 


emeame as 


ic101 @ 


CARRY CLEAR 
CLO 


spare 
CARRY SENSE 
ENABLE 

spare 

dD 


Zz c 
INPUT B 
A 


spare 
FUNC CODE A 


Fig. 8.9. Layout of the components on the DL109/22 printed circuit board 
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IS3 


CARRY CLEAR (fr prog) 
CB/40 


| 28 

2 24 B/ 

3 25) A2/i 

4 26) a2/22 

5 27] a1) 

6 28} a1/22 

7 #29] A2/10 

8 30} aA2/11 

9 Sf] A1/10 
(0 32) aii 
(i 38] GND 

(2 34) +5Vv 

(3 35] not used 
{4 367) CB/30 
{5 37] ENABLE (fr prog) 
(6 $8] not used 
17 $9) z2/19 
18 40} 22/20 
19 41] Z1/19 
20 42} 21/20 
21 48] not used 
22 44 


FUNC CODE A (fr 
kbd) 


oO 


Fig. 8.10. Function of the edge contacts for the 
ADDER board 


TESTING 


Checking out this board in isolation is relatively 
easy since it is possible to check the sum responses 
to various dummy contro] and data inputs. The 
data values can be inserted by wiring each of the 
four data lines from the separate sources to ground, 
or leaving them open circuit, to simulate a particu- 
lar B.C.D. number. 

Providing the ENABLE and FUNCTION CODE A 
lines are also properly activated, a B.C.D. answer 
should appear on the sum outputs from ICI03, and 
a CARRY/ BORROW signal at the D input of ICI07. The 
CARRY STORE CLEAR input can also be tested in com- 
bination with FUNCTION CODE A, monitoring the 
result at the Q or Q output of the flip-flop. 

Constructors who have followed the assembly 
sequence suggested will also be able to try the first 
complete calculations on their machine by judicious 
application of dummy control signals which would 
normally emanate from the programme. 

Numbers entered into the ENTRY REGISTER can be 
transferred to the z REGISTER by operation of the 
(cleared) A REGISTER by momentarily grounding the 
START CLOCK input to board cB. This process requires 
a large number of temporary control signals to be 
wired tn, and may be daunting to some readers: the 
prospect has been suggested only to enable the 
more adventurous to experiment with the way the 
Programme board (to be described next month) will 
be required to carry out the process of addition and 
subtraction automatically. Those who do attempt 
this type of test will learn a great deal about the 
intimate workings of Digi-Cal. 


Note: In Part 4 (Oct. 72), Fig. 4.2, C13 on 1C21 
should be marked C9, and C8 should be 10nF 
not 22nF 


Next month: Pragramme Board 


154 


COMPUTER ‘72 


i es both the Grand and National Halls at 

Olympia. the CoMpuUTER "72 exhibition (December 
4 to 8) attracted over 200 international companies 
who had data processing services to offer. The orga- 
nisers of this show, the Business Equipment Trade 
Association. described its purpose as “explaining the 
benefits of electronic data processing to commercial and 
industrial management”, thus the exhibition presented 
services rather than the actual hardware itself, though 
peripherals were much in evidence. 

One of the most attractive stands was that of the 
Post Office. The display was a symbolic representation 
of their Datel services in multicoloured plastics. with 
some exhibits showing data transmission techniques of 
the past. 

On the hardware side, Hewlett-Packard presented their 
new minicomputer, Model 30.. This computer is no 
larger than a good sized teletype terminal and provides 
an economical alternative to time-sharing, operating in 
BASIC. the language most uSed for time-shared sys- 
tems. It has an internal casSette store with a capacity 
of 24.000 numbers. Its readout is via an 80 character 
alphanumeric display, though a printer is an optional 
extra. 

As well as the main exhibition some light relief was 
provided by Honeywell who presented the winning 
entries to the Observer Colour Magazine children’s 
“Paint-a-Computer” competition. Also on display was 
the Honeywell/Roland Emett forget-me-not computer. 
On the NCR stand a simulated game of cricket was 
being played through one of their computers and results 
were presented as the “game” progressed. 

The bringing together of a large nuumber of com- 
panies in this way is obviously a great service to man- 
agement and the success of this and future shows is 
assured. 


High Speed Printer Using a Laser 


A NON-IPACT printer capable of writing 1,000 lines 

per minute is being developed by R.C.A. for the 
US. Army. The new printer uses a laser to transfer 
digital communications alphanumerics onto ordinary 
Paper. 

The printer is called the Material Transfer Recorder 
(MTR) and uses a dye-coated plastic ribbon scanned by 
the laser beam to record the mesSages on the ordinary 
Paper. 

There are no keys as in normal mechanical printers 
thus wear problems and maintenance are greatly 
reduced. Also the printer is almost silent because of 
the lack of impact. 

Through its data interface the MTR can receive any 
type of digital signal from a wide variety of sources 
including satellite ground terminals. It can receive this 
information at the rate of 20,000 words per minute. 

The MTR is easily transportable and can be used 
in the field in a van or any other military shelter. 


BINDERS 


Binders for P.E. are available price £1, including postage and 
packing. State Volume Number required. 

Orders for Binders should be addressed to Binding Dept., 
IPC Magazines Ltd., 68, Great Queen Street, London, 
W.C.2. 
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is charged at cost 
ADDRESS TO. Mail Order Dept. 56, 
Fortis Green Road, London, N10 3HN. 
Telephone 01-883 3705 


b 
fi 


ACiO7 2p BC147 10p BFI96 15p OCB! 19p 2N1904 2p 2NS172 
TO66  14p ACI26 {Ip BC148 10p BF I97 tp OC140 2p 2NI71i 2p BZY8s 
TO3 15p AC127 Sp BCi49 top BF272 S3p OCI70 Zp 2Ni803 30p as } CAP) VOLTAGE 
Power 3 ACI28 1Sp 8C157 2p BFY50 2p = oci7t op = 2N2926 all 10p LOosT! £1.50 ak 4 63 10 16 25 40 63 
Tab P ACII6 5p BC158 ‘0p BFYS1 2p ZTXI07 «= 5p, -2N3083 Paar) gt 50 —— ee ET 
ACIB7 25p —BC1S9 12p BRY39 Mop ZTX108 = 12p-2N3056 SOB Oar, gy 59 13 = = 6p 
ACI87K =. 25p_—- BC 169 {5p BSX21 2p ZTX109 = 1Sp_—2NBOSS ANP rag 4.75 22 - - - = gp 
C188 25p BC268 {Sp BSY95A 4p ZTX300 12p 2N3702 420) ciaso® “sop a = ae a Hs 
ACI88K 2p BONIS 67p BU10S £2 ZTX301 5p -2N3703_— 2B gc z59 75p 6.8] 6p 6p 
ACY20 2p 80131 Wp MJEsAO 6Ip = ZTX302 20p = 2N3704 1p aci3s1 £1.00 1 Seah Sp op a 
Ado Mop D192 Top MPFI92 0p Z2TX309 «20 -2N3705 10D Ay 359g .00 2 | 6p 6p o— 6P 
ADIU9 —4op._-—«8D131/2M P MPF103 -37p--ZTX304-—-2P_—-2NS706 10 sECADOOR ABP 3 | " Seopa ees Se zs 
i |: ADs: Poe eBed 1439p aa 31p ZT X341 ae 2N3707 15— wECAOIOA 559 Pt iz &p = 6p = = 100 
‘ D ps 1 N37 - 
DIP10/2 AFING 18p  BF167 nS eeiee pa eran BRS ate ee atest 130 Fe 2 te tn 0p "2p 
for SL403D P . P  $t403D £1.50 220 6p - 6p 6p 0p 12p 18p 
10D. SOp 15p AFIIS 18p = BF 173 20p OC28 40p = ZTX502 2p = 2N3710 12p FaADi00 £1.50 =~ 6p > AG 10p Me re a. 
AFIIG 18— BF180 2p OC35 Mp ZTX503 0 «17p_—-2N3711 12p es pe ioe ear Yep i pans 
Veroboard AFIT 18p BF181 30p OC4s 1sp ZT X504 50p 2N3819 Isp 1000 top — 12p 18p 21p 40p 60p 
AFI39 2p BFI84 2p OC45 {sp ZTX531 5p = 2N393 «= iSp wATOOC «= ASp 1500 12 Peps 2te 
Copperclad Plain BC107 10p BF 185 2p oc7i {1p  2N697 {8p 2N3904 {7p AIO 45p 
015 0.15 BC108 10p BFI94 isp oc72 17p  2N706 2p 2N3905 1p wAT23C £1.05 
2K" x1” 6p 6p BC109 0p BF195 {Sp OCT6 isp 2N708 {5p 2N3006 12p pATAIC — SOp J 
2" x Bx" 20p 16p (9) 10p CAP | VOLTAGE 
2%" x5" 24p 2ip(7) 2p 16-28 
3%" x 3%" 24p 21p(@®) —- 
au" x5” 27p 27p (10) 17p 
17” x 24" 67p 50p 37p 
sere, 90p 70p 52p 
17" x5" 15p 


Spot-face Cutter  36p 
Pin Insertion Tool 47p 
Terminal Pins 18p per pack of 36 
NEW LISTS 
BOXES, CHASSIS, ete. No. 7 


We still have large stocks of Muliard C426 and C437 
series capacitors and will continue to supply these upon 
request until stocks become exhausted 


TRANSISTORS, 1.C.'s, ete. (soon) 
(postage 5p) ; . 
Aluminium Boxes Electrolytics 


1, 2:4: 8pF 450V 0 14p  32yF 450¥ 20p 
16 uF 450V  15p S50uF 350¥ 20p 
8.-8uF; 450 V.W 18p 324 32uF; 350 V.W 25p 
8-16uF; 450 V.W = 20p 32 32nF; 450 VW 43p 


P&P 16--16uF: 450 V.W 25p 50--S0uF; 380 V.W 35 
Complete Kit (ine. Teak Case) £28.51 45p 16-100 + 100 -300vF: 275.V.W £125 


Including baseplate and screws 


No LW. OD Price p.&p. 


(1) 2K x SH KIA 3Sp 8p 
(3) 4 x1%"3Sp 8p 


Oss BAA = SSP 8p 20 Watts per channel integrated stereo amplifier developed by engineers of ‘Texas Instruments Ltd. Se Dane stn aae a Rae 
(10) 4° ui we 8p This designer approved kit, has a state-of-the-art specification, including distortion of only 0,09% at 300 +100 . 100 150 “\50uE. 320 V.W 

Tee x2 3p 8p 20 Watts into 8 ohms and a bandwidth of $ — 38,000 at —3db. The semiconductor compliment of 100 +100-+200 . 300uF: 275 VW. 

123" x1" 32p 9p this superb kit includes no less than 6 integrated circuits, {© Silicon transistors, 4 rectifiers and 60-100 - 200sF: 300 VW. 

13 6" 2" 50p 10p 2 zeners. Controls include _ bass: treble; volune: balance; on/off; ‘on’ indicator; headphone sockets; 100 ~ 200pF: 275 V.W. 

147" x24" 58p i2p scratch filter; ramble filter, inputs for magnetic phono; tuner; aux —_o tape; tape head etc, input; 100 + 200 ~200yF: 300 v.W 

15; 58° x3? 7Sp 18p selector; mono/stereo switch The construction of this kit was featured in “Practical Wireless’ 100 400yF: 275 V.W. 


| eherae ay Migs oe ie 85p 20p May - Aug. 1972 200uF; 275 V.W. 50p 300 : 300nF; 300 VW. £1.90 
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YATES ELECTRONICS 


(FLITWICK) LTD. 


ELSTOW STORAGE DEPOT 
KEMPSTON HARDWICK 


BEDFORD 


RESISTORS 


¥W Iskra high stability carbon film—very low noise—capless construction. 
tw Mullard CR25 carbon film—very small body size 7-5 x 2-S5mm. 
IW 2% ELECTROSIL TRS 


Quantity price applies for any selection. Ignore fractions on total order. 


DEVELOPMENT PACK 


0:5 watt 5% Iskra resistors 5 off each value 4:70 to IMQ. 
E12 pack 325 resistors £2-40. E24 pack 650 resistors £4-70. 


POTENTIOMETERS 


Carbon track SkQ to 2MQ, log or linear (log 4W, lin $W). 
Single, 12p, Oual gang (stereo), 40p. Single D.P. switch 24p, 


c.W.O. PLEASE. POST AND PACKING 
PLEASE ADD 1!0p TO ORDERS UNDER £2. 


Catalogue which contains data sheets for most of the 
components listed will be sent free on request. 
10p stamp appreciated. 


OPEN ALL DAY SATURDAYS 


MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0-00IuF, 0-0015uF, 0-0022):F, 0-0033uF, 0-0047uF, 2}p. 
O-O1SuF, 0-022uF, 0-033uF, Jp. 0-047uF, 0-068LF, O-luF, 4p. 
0-33uF, Ip, 0-47uF, 13p. 


0-0068uF, 0-01 uF, 
O-1SuF, 6p. 0-22uF, 7ip. 


160V: 0-01uF, 0-O15uF, 0-022uF, 0-033 uF, 0-047uF, 0-068uF, 3p. O-luF 34p. O-ISLF 4tp. 
Rowena: a pv elucss ease 100+ | 0:22HF, 5p. 0:33uF, 6p. 0-47%uF, 7T$p. O68uF, Ip. |-OnF. Ip. 
aie oes sence 4.79 -2IMa £24 Ip 0-8p | MULLARD POLYESTER CAPACITORS C280 SERIES 
j 10%, 33Ma_—loma El2 is 0-8p | 250V P.C. mounting: O-O1uF, O-OISuF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068), 
+ 1%, 1og-IMQ £24 35p Ip Jip. 0-1uF, 4p. 0-15uF, 0-22uF, 5p, 0-33uF, 6tp. 0-47uF, Bip. 0-68uF, Hip. 1-OuF, I3p. 
‘ 10% In- 3-90 E2 'p 0-8 ISuF, 20p. 2:2uF, 24p. 
rf 5%, 470-IMa Pp Se (ei es oan Tce aa ere renner ie eines ee 
4 10% 19-100 E12 6p 55p] MYLAR FILM CAPACITORS 100V | CERAMIC DISC CAPACITORS 


O-O0luF, 0-:002uF, 0-005uF, O-OluF, 0-02uF, 
Zip. 0-04uF, 0-05uF, 0-068uF, O-luF, Jip. 


100pF to 10,000pF, 2p each. 


cet re 
ELECTROLYTIC CAPACITORS—MULLARD 0O15/6/7 RANGE REPLACES C426, 
C457 RANGES. 

(uFiv) 1-0/63, 15/63, 2:2/63, 3-3/63, 4-7/63, 68/40, 10/25, 10/63, 15/16, 15/40, 15/63, 
22/10, 22/25, 22/63, 33/6 3, 33/40, 47/4, 47/10, 47/25, 47/40, 47/63, 68/6-3, 68/16, 100/4. 
100/10, 100/25, 100/40, 150/63, 150/16, 150/25, 220/4, 220/10, 220/16, 330/4, 330/I0, 
470/63, Speach. 68/63, 150/40, 220/25, 330/16, 470/10, 680/6-3, 1,000/4, 9p. 100/63, 
150/63, 220/40, 470/25, 680/16, 1,000/10, 1,500/6-3, I12p. 220/63, 470/40, 680/25, 


SKELETON PRESET POTENTIOMETERS 1,000/16, 1,500/10, 2,200/6-3, ‘I5p. 330/63, 680/40, 1,000/25, 1,500/16, 2,200/10. 
Linear: 100, 250, 500M and decades to 5SMQ. Horizontal or vertical P.C. 3,300/6-3, 4,700/4, 18p. 
mounting (0:1 matrix). 
Sub-miniature 0:1W, 5p each. Miniature 0:25W, 6p each, SOLID TANTALUETBESS CAE ACIRORS reaiee 2p 
ett eesti EAE 
TRANSISTORS . SgaHE aay. aaHe 35 33uF iM 

Tul 6-8uF 25V 47uF 6-3V 
ACIO7 15p  AFI25 20p BDI32 75p OC28 50p  2N3702 3p 
ACI26 12p  AFI26 20p BDI33 75p OC35 S0p 2N3703 I2p V-0uF  35V 'QuF 25V 'OOuF _3V 
ACI27 12p AFI27 20p = BFIIS- _25p «= OC42 2p) 2N3704 13p | ELECTROLYTIC CAPACITORS Miniature P.C. mounting 5p each 
ACI28 (2p AFI39 -32p — BFI73. -20p ©=OC4412p =. 2N3705 12p | (uF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25. 
Aciaz Ip | AFIgG aep | BEIZa Sa | Sere tab | ZNa706 tle 
ACI pA 40p Pp Pp P K PLUGS AND SOCKET. 
Rolie ase ll tecieecaseh tarign ice [eece tae aNee (te cma nec any Cctal enum cet esy amin oe 
Nate me BE los 9p Brat 2p ocel (2p 2N3710 416 24 « 32 22p l6p | Standard insulated 12p Bismnvinsulaced Bp 
AOD140 50p BCIO9 9p BFI94 I5p OCB20 12p) 2N3711 Hip} 24%5 24p a6 Stereo screened 35p 3-5mm screened lap 
ADI49 45p | BCI47 3p  BFI9S 5p 2N2904 20p 2N4062 I2p # 38 24p dfn. Standard socket I5p 2:5mm socket 8p 
ADI6| 33p BCi48 l3p BFIS7: «I5p —-2nN2926R 9p 40360 35p 17 xy 355 571) Stereo socket 18p = 3:Smm socket 8p 
ACIS 368 est eet ath ae a2p 2N29260 9p ee 35P 117 x34 100p 7ap" D.ILN, PLUGS AND SOCKETS 
AFIS 20p CC'S? 4p | BFYSO 20p  oyo96y 9p 40362, 40P 17 XS (plain) = — 82p | 2 pin, 3 pin, 5 pin 180°, § pin 240°, 6 pin 
AFII6 20p BCI58 (4p BFYSI 20p 2N2926G 40408 40p} 17 x32 (plain) = — 60p Plug I2p. ‘Socket 8p. 
AFLI7 20p 8CIS9 4p  BFY52 20p 1O0p | ZTX302 1S5p]} t7 x24 (plain) — 42p | 4 way screened cable, I5p/metre 
AFI!7 38p 8CI87 22p BUI0S 225p 2N3054 58p ZTX50015p} 245 (plain) - '2p | 6 way screened cable 22p/metre. 
AFI24 22p  BOI31 75p_OC26_45p__-2N3055 60p — ZTX50220p | ,24 EA ee 5n5 
PE a a Ae AE ee a a aed EL 

* Spot face cutter 42p 4p BATTERY ELIMINATOR 

ZENER DIODES LINEAR I.C,'s (O.I.L.) DIL Socket 14 
400mW 5% 3-3V to 30V, ISp. 709 40p 741. 45p and 16 pin. l6p Pkr. 50 pins 20p 20p | 9V mains power supply. Same size as PP9 battery. 


TNO'A45B 57.48.) 45, LARGE (CAN) ELECTROLYTICS 


DIODES Sa a EA A 1600uF 64V 74p 2500uF 64V 80p 4500uF 16V 50p 
RigcEs as SIGNAL 2500uF 40V 74p 2B00UF 100V £300 4500uF 25V 1-68 
BY a Ten as0V x ap Oags tp 2500uF 50V 58p 3200uF 16V SOp 5000uF 50V £1-10 
B2vil0 B00V aR rq ‘1 P | HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT 

IN400l Sov ee 6.202 7p O-OluF_ — 10p O-047UF —13p O22uF 2p 
IN4004 400V 1A 8p IN4148 5p 0-022uF 2p O-1uF "3p 0 47 2p 
IN4007—- Lo00V 1A 12p BAII4 8p 


POLYSTYRENE CAPACITORS 160V 21%, 
lOpF to 1,000pF E12 Series Values 4p each. 


BRUSHED ALUMINIUM PANELS THERMISTORS 


(Zin x 6in=25p; t2in x 24in =10p; 9in x Zin =7pf VAIOSSS 'Sp | SMOKE AND COMBUSTIBLE GAS DETECTOR—GD! 2 
TS va oocn {Sp | The GOI is the worlds first semiconductor that can convert a eeccencratien, of gas 

A1077 or smoke into an electrical signal. The sensor decreases its electrical resistance when 
pene SEER OEE track 59mm R53 £1-35 | it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
SINGLE I0K, 25K 100K ‘log or lin, 40p. methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or 
DUAL GANG, 10K + 10K ete. log. or lin. 60p COMPACT smoke. This decrease is usually large enough to be utilized without amplification 


Full details and circuits are supplied with each detector. 
PRINTED BOARD MARKER 


KNOB FOR ABOVE 12p. 
FRONT PANEL 65p 


CASSETTES—IN 


PLASTIC LIBRARY 97p 


(8 Gauge panel I2in x 4in with slots cut for use BOX Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to 
with slider pots. Grey or matt black finish com-1 C90 65p | dry, and immerse the board in the etchant. On removal the circuit remains in high 
plete with fixings for 4 pots. C120 85p | relief. 


AZING MINI-DRILL 


A aah, 


LOW COST BRIDGE RECTIFIERS 


qo) Indispensable for precision i — 
drilling, grinding, polishing, [pe Output Type Nos. 
FOR etching, gouging, shaping. a nel 
PRECISION Precision power for the Amps Volts 
enthusiast. Shockproof. br 
Completely portable power 10 60 PM7A1 
from 4 volt eRe nna: 125 PM7A2 
battery. So much more when 250 PM7A4 
scope with MINI-DRILL. ; 
Super Kit (extra power, in- mountes 375 PM7A6 
terchangeable chuck) £4-95 1 5 60 PM7A1Q 
Pp. 13p. ; 125 PM7A20 cea 
De Luxe Professional Kirt Mahon 250 PM7A4Q 
Ee cat mounted | 375 | PM7A6Q_ | AVAILABLE EX STOCK 


+6 TOOLS Money Ref. Guarantee. 


RLIN SUPPLY CO., 


Dept. PE2D, Nailsea, Bristol BSI9 2LP 


AMP tags electrically isolated from AEI 


mounting bracket. Mount them ona SEMICONDUCTORS 
chassis, the equipment box, trans- AE! Semiconductors Limited 
former housing etc. Carholme Road Lincoln 
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* Circuits 


BY A.FOORD 


OPERATIONAL AMPLIFIERS 
WITH POWER STAGES 


OME instrumentation or audio applications may (Indeed it is the range of currents over which a 
S require a greater output current capability than power stage has to be driven that causes many of 
that provided by an integrated circuit on its own. the problems associated with this area). 

The simplest way to achieve this is to include an 
emitter follower inside the feedback loop, as in 
Figs suk. 

Since the output is compared with the input the 
effect of the 0-7 volts base-emitter bias voltage is 
reduced by the feedback. If the input is zero then 
the output of the integrated circuit will be 0-7 volts, 
allowing the output of the arrangement to remain at 
zero, as shown in the diagram. Short, circuit protec- 
tion can be given by R3 and the gain is determined 
by RI and R2 in the usual way. 

Since this is a class-A circuit it is not suitable 
where load currents of hundreds of milliamps are 
required, and other booster circuits must be designed 
on the lines of class-B audio power stages. A 
straightforward class-B output stage is shown in 
Fig. 5.2. Fig. 5.1. An operational amplifier with a class-A 

emitter follower output 


UNITY GAIN OUTPUT PAIR 


When load currents of several amps are needed a 
higher current gain output stage is required; one 
possible combination for one half of an output 
stage is shown in Fig. 5.3. It has several advantages, 
including good d.c. stability, and consists of two 
common emitter stages with 100 per cent negative 
feedback from the collector of the power transistor 
to the emitter of the driver transistor. This gives an 
overall voltage gain of unity and a high current gain. 

For a positive going signal TR! conducts, increas- 
ing the drive to TR2 which also conducts. Hence 
both transistors operate in class-B, apart from a 
small quiescent current. 

For a collector current of 30mA it was found that 
a typical silicon power transistor required a base- 
emitter bias voltage of 0-56V. This seems lower 
than might be expected for a silicon transistor until Fig. 5.2, An operational amplifier with a class-B 
we remember that 30mA is a small part of the 5A output stage 
or so to which a power transistor can be driven. 
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BIAS 


VOLTAGE 


Fig. 5.3. One section of a class-B, unity gain, 
high current, output stage 


The base-emitter voltage of the driver transistor 
was 0°65V for a SmA collector current, and_ this 
becomes the input bias voltage required under 
quiescent conditions. For the other combination of 
a pnp driver and an apn power transistor the bias 
was 0-71V, and these values are typical. 


PRECAUTIONS IN MEASURING CURRENTS 

The quiescent current of the output transistor can 
only be measured in its collector lead if the d.c. 
conditions are not to be disturbed. Alternatively, 


the change in total supply current can be measured 
as the bias resistor is increased and the power 
transistor conducts. 

Great care should be taken in making such tests 
because one careless move could result in a damaged 
meter or a heavy current through the transistors. A 
current limited power supply provides an extra 
measure of safety. 


30 WATT POWER AMPLIFIER 


If the unity gain power stage previously discussed 
is used, then the maximum output swing is limited 
to about 20V peak-to-peak from the integrated cir- 
cuit. This would provide up to 5 watts into 8 ohms. 
Where more power is required the output stage can 
be modified to provide a small gain, five times is 
enough. 

A complete power amplifier circuit is shown in 
Fig. 5.4. The required voltage gain is provided by 
the integrated circuit, supplemented by the output 
stage, while current gain is provided by the class-B 
output stage. The small signal driver transistor and 
the potentiometer allows the quiescent current to be 
set. 

With the potentiometer at maximum resistance the 
transistor is bottomed and no current flows in the 
output stage. As the slider is brought towards mini- 
mum resistance the transistor takes less current and 
the collector current of the ouput transistors can be 
set to (say) 50mA. 

There is 100 per cent overall negative feedback at 
d.c. to maintain the output close to earth potential 
under no signal conditions. Direct coupling to the 


C4 O4pF 


Cc 
1OpF = 47k 


CS O-pF 


Fig. 5:4. Complete circuit for a 30 watt power amplifier using an instrumentation approach 
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ATTRACTIVE 


DISCOUNTS 


ELECTROVALUE 


areavcmsrvemg Electronic Component 


WHEN YOU BUY FROM US 


Specialists 


Wide range. Up to date. Brand new int ‘ SOLDER 
TRANSISTO RS ~no ‘seconds’ or surplus. Highest Minitron S Oo LD E RSTAT IRONS 
quality and reliability. DIGITAI As appointed distributors for well-known Elremco- 
£p £p ie Wolf ‘'Solderatat’ irons, we offer this model HM8 in 
IN4148 0-04 AF139 0-83 Le 16 or 24 watt, a.c. mains, net . 
IN6399 0-24 AF239 0-36 Ive n ‘ Ser 
2N2646 0-87 BC107 0-18 CA INFINITELY VARIABLE {TEMPERATURE 
2N3055 0-65 BC108 O12 ‘ 8eg- CONTROLLED SOLDER IRON £9-20 
2N3702 0-10 BC109 nr com: 
aNe703 O19 BCL48 andard DE-SOLDER BRAID 
y BC177 Ftd power Per 6ft length, net 50p. 
aNG6 19 Hie BC184L. yi Ae from ’ acento etch see dans 
2 : BC212L ac lament <1" mma = 
2N4289 0-15 BDI3° give NiPPIBOARDS 
2N4443 0-88 Br 1 height plus decimal point. A useful board for clreuit building, a 
2N5062 0-42 ent 8mA trom 5V d.c. per Type 1A. Single basic pattern 2-2" x 1-77, 1Bp. 
2N5088 0-46 iited number of alphabetical Type 2A. Two ptns. side by side, 28p. 
2N5192 0.” pilable. In 16 lead DIL case Type 2A8. Dual channel, 28p. 
2N5195 i fe Si £) Tyne 3A. 3 ptns. side by side, 36p. 
2N5457 at at Ty \4A8. Dual channel, 2 above 2, 44p. 
40361 ] ~sers in stock up to 10 patterns. 
40362 
ene PUBLICATIONS 
40669 siator Equivalents, 40p. Handbook 
AC128 x “suite (H. Ness), 40p. Radio & 
ADI42 yodes &,data wall chart, 15p. 
ADI49 and & Tables, 20p. (Add 3p 
ADI61 pod bought separately.) 
AD162 / Sony, TIL 
i These prices 
RESIST ; ay are nett, 
It ad | gi (7473) 45p 
m 7. 
Code Power Tolera s ore Sars) ni 
= 1476) 4bp 
© tu0W 9% than just $0) 8p 
) 87, 
Slaw 3s" » 
5% t | pues 1748 38 
c, iw 5% | a cata ogue ce ces asi 
MO 1/2W 2% eo : 
WwW iw 10% talogue No. { . hice a 
sihoa / and we give ye 
WwW 3W 5% | 93) 80p 
ww 7W 5%, 1-18 
Codes; C = carbon y 25p 87D 
MO = mer oua 1-48 
WW we wl ae 
ra \ woes: | REFUND VOUCHER 
Bl? denotes ; MINS lagen 4 
jecades, E24 4 
and their decades. with it q vee 
power rating, NOT mix \ s 174 
of resistor order.) \ 144193) 174 


The Electrovalue Catalogue No. 6 (4th printing--96 pages) 1s as much a manual of valuable 
technical information as it is a comprehensive, up-to-date catalogue of semiconductors, 


At LINEAR I.Cs 


709C/5, TOS 39p. 


BE“ANT ALN | 


ELECTROVALUE 
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As desir ‘a components, accessories, materials, tools, etc. Afl items are brand new and to makers’ ‘1€/5, TOS 42p 

retest ; specifications. Prices are competitive, there are attractive additional discounts offered, and & — - 

10 watt now we include a refund voucher for 25p available for spending on orders for £5 or more. OMETERS 

Send 25p for latest Electrovalue Catalogue now, post free S 
=a . \ P & oP > ba). long apindles. 

eee Aaa % @ Hundreds of today’s most wanted @ Resistors and capacitors in very wide , ‘2p; Single 

finish with ins transistors with data and outlines ranges im gang linear 

re ‘ j i. gang : o 

SIEMENS TE \ @ Bloges thyclstors and tri-acs fully @ Siemens pot cores 22k 0, 47kO, IMO 

0-8A-400V, Sur, sad hi 42p. Any type with 

3A~-400V, 60p. \ 88n~ “i, & Let plus Acremmialies, theoretical @ Connectors, switches, relays 4 silabile in ranges 

. and connection diagrams 

CARBON SKELETON eae \. i : oimbination of P.20 

anal high quailty, ty/ @ Slide and rotary potentiometers, @ Transformers, solder irons, etc. eee RODE DRE 24p. 
pepe at eae knobs, plates, etc. @ S-Dec, T- Dec, mounting « a 4, ——————————— 

mounting, 5p each. / re boards Dit TS 

ZENER DIODES 5% ty lui r ha Q£l5. 

27V to 36\, 14p each; if » @ Materials, hardware, etc. fa 15. No disdount on iteme marked 

15W: 4-7V to 75, 48p each. A - i teration without notice. 

Clip to increase 1-5W rating to 3 ¥a, (ty A © tips, ——— 7 PITA See 

MINIATURE TOGGLE SWITCHES AS | ae ¢ *~ as, c AND PACKING 

2A/250V. DP/DT, 8p. \ ya FRE. few otherwise stated. Handling surcharge 

MAINLINE AMPLIFIER KITS \ por A ALY P op on sll orders under £2. Overseas orders: carr. 

70 watt power amp module kit, £1260 net. K T 0-01 Os Ais: \ya3: ‘nd insudance charged at cost. U.S.A. CUSTOMERS are 

eupply kit, £6-50 net. 0-058 each 4py ‘ x acegd vited to contact ELECTROVALUE AMERICA, P.O. 

0-068; 0-082; 0-1; 0-12; 0-15 each 4p. 27, Swarthmore, PA 19081. 

PRICES APPEARING IN THIS ADVERTISEMENT ARE 0-18, 0-22 each 5p. 

FOR GUIDANCE ONLY. CURRENT PRICES ARETHOSE 9] 0°27;0:33; 6p: 0°39; 7p: 0-47; 8p: 0-56; Op: 0°68: 1p: ENQUIRIES FROM TRADE AND OTHER LARGE 

IN LATEST CATALOGUE. 1yuF 18p. QUANTITY BUYERS INVITED. 


28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 


Hours: 9—5.30. Sat. 1 p.m, Tel.: Egham 3603 (STD 0784-3). Telex 264475 | 
ELECTROVALUE LTD.—AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1965 
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2N2369A 
2N2444 
2N2613 
2N2646 
2N 2904 
2N29044 
2N2906 
2N2907 
2N2924 
2N2925 
2N2926 
2N3064 
2N3055 
2N3702 
2N3705 
2N3706 
2N3707 
2N3709 
2N3710 
2N8711 
2N3819 
2N5027 
2N65088 
28301 
28304 
28501 
28703 
AAI129 
AAZ12 
AAZ13 
AC107 
AC126 
AC127 
AC128 
AC187 
AC186 
ACY]? 
ACYI18 
ACY19 
ACY20 
ACY21 
ACY22 
ACY27 
ACY28 
ACY39 
ACY40 
ACY41 
ACY44 
AD140 
AD149 
ADI61 
ADI62 
AF106 
AFL14 
AFI16 
AF116 
AFII7 
AF118 
AF119 
AF124 
AFI125 
AF126 
AF127 
AF1399 
AF178 
AF179 
AFI80 
AF181 
AF186 
AFY19 
AFZ11 


Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m. 
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16a WELLFIELD ROAD, LONDON SWI6 28S 
SPECIAL EXPRESS MAIL ORDER SERVICE 


Express postage Ip per transistor, over ten post free 


VALVE MAIL ORDER CO. 


INTEGRATED CIRCUITS 5p + Ip each added 


a ap 
AFZ12 Lee BYZ10 0-85 
ASY26 3 BYZ 5 
ASY27 0482 pyziy 0.80 
ABY28 0-26 tA 
ASY29 0.80 BYZI3 0-26 
ASY36 0-26, BYZ16 = 1-00 
ABY50 0-17 | BYZ16 0-62 
ASY51 0-40 RYZARCRVS 
ABY53 0-20 0-15 
ASY55 0-20 C111 0-65 
ASY62 0-25 CRB1/05 0-85 
ASY86 0-88 -CRS1/10 0-45 
A8Z21 0-42 | CB4B 2-60 
A8Z23) 0-78: | C810B 8-18 
AUY10 0-98 DDOOG 0-16 
AUIO! 1:60 DDGO3 0-15 
BC1l07 = 10 DDOGH 0-18 
BC108 = 0-10 DDGOT =—0-40 
BC109 = 10 | DDOOR = 0-88 
BC1IS 0-15 | GD3 0-38 
BCI1S 0-20! GDS 0-05 
BC1I6 0-28 | GD5 0-88 
BCI1I6A 0-80 | GDS 0-26 
BCIIB = =0-25 GDiz 0-08 
BC121 = 0-20 | GETI02 0-80 
BCI22 0-20 | GETIO3 0-22 
BC125  —-0-88.| GETI14 0-20 
BCI26 = 0-85 | GETII4 0-15 
BCI40 = OBB, GETII5 0-45 
BCL47 = 16. | GET116 0-50 
BC148 = 18. | GET120 0-85 
BC149 = 0-15 | GETS872 0-30 
BCIST «= O15 | GETS875 0-26 
BC158 O12, GET880 0-87 
BCI60 = 68 | GET881 0-86 
Bc169 013.) GET882 0-25 
BUY3i 0-86 | GET885 0-25 
‘y32 06g | GEX44 0-08 
BEY32 0-55 | eX 45/1 010 
BCY33 0-85 | GEXO41 015 
BCY34 080! GI3M 0-25 
BCY38 0-40 | GJiM_ 88 
BCY39 1500 | GJSM = O85 
BCY40 = 0-50 | GJ7M — (0-87 
BCY42 0-26 | HU1005 0-50 
BCY70 0-15 | H8100A 0-20 
BCY71 0-20] MATI00 0-25 
BCZ10 0-88 | MAT101 0-30 
BCZ11 = 0-60 | MATI20 0-26 
BD121 ATI21 0-80 
BD123 0-87 
BDI124 5 137 
BDY]i 162 MJE3055 0-87 
BEFITS «025 NKT128 0-85 
BF1IZ 0-50. ' NKT129 0-80 
BF167 0-25 | NKT211 0-26 
BFI73 0-85 'NKT213 0-25 
BFI81 0-85 | NKT214 0-15 
BF184 0-80 | NKT216 0-37 
BFI85 0-20 | NKT217 0-35 
BF194 0-17 | NKT218 1-18 
BFI95 = 0-168 | NKT219 0°38 
BF196 = 0-15 | NK T222 0-20 
BF197 15. | NKT224 0-92 
BFS61 0-28 | NKT251 0-24 
BFS98 0-28 | NK T271 0-25 
BFX12 0-20) NKT272 0:95 
BFX13 0-25 | NKT273 0-16 
BFX29 0-25 | NKT274 0-20 
BFX30 0-25 | NKT275 0-85 
BFX35 098 | NKT277 0-20 
BFX63 0-60 | NKT278 0-25 
BFX84 0-25 | NKT301 0-40 
BFX85 0-30 | NKT304 0-75 
BFX86 0-25 | NKT403 0-78 
BFX87 0-25 | NKT404 0-55 
BFX88 0-20 | NKT678 0-80 
BFY10 1-00 | NKT713 0-85 
BFY11] 126! NKT773 0-25 
BFY17 0-85 NKT777 0-38 
BYFI8 0-25, 078B 0-88 
BFY19 025 OAS 0-20 
BFY24 0-48 | OA6 0-12 
BFY44 1-00 | 0447 0-10 
BFY50 0-22 | 0470 0-10 
BFYS1 0-20 | OA71 0-10 
BFY52 0-22 OA73 010 
BFY53 0-17 | OA74 0-10 
BFY64 0-42 , OA79 0-10 
BFY90 0-65 | 0.481 0-08 
BSX27 0-50 | 0.485 012 
BSX60 0-98 «-OA86 0-15 
BSX76 0-15 OA90 0-08 
BSY26 018 OA91 0-07 
B8Y27 0-17, OA95 0-07 
BSY51 0-50 04200 0-07 
BSY95A 0-12 | OA202 0-10 
BSY95 0-121 OA210 0-28 
BT102/500R_ {04211 0-30 
0-75 | OAZ200 0-55 
BTY4! 0-92 ' OAZ201 0-50 
BTY79/100R | OAZ2G2 0-42 
0-75 | OAZ203 0-42 
BTY79/400R * OAZ204 0-80 
1:28 | 0AZ205 0-42 
BY100 0-15 04Z206 0-42 
BY126 0:15 OAZ207 0-47 
BY127 017. OAZ208 0-82 
BY182 = 0-85 | 047209 0-82 
BY213  0-25' OAZ210 0-82 


i 
OAZ211 
0.42929 
0AZ993 
OAZ224 
OAZ241 
OAZ242 
OAZI44 
OAZ246 
0AZ290 
OC16 
OCT 
ocl9 
0C20 
0022 
0€23 
ove 
O02 
0U26 
0C28 
ocr 
0C30 
OU35 
0036 
Osi 
OCs 
OC43 
Ocs4 
OC4IM 
OC45 
OC45M 
OC46 
OUST 
OCS8 
0C59 


c 
i- 
3 
> 


Oocslb 
OCBIM 
OC81DM 
OC81Z% 
OC82 
ocseb 
0C83 
Oc84 
ocils 
OC122 
0C123 
0C139 
OCci40 
oclsl 
Ocié6y 
OC1i0 
ocli1 
OC200 
0C201 
0C202 
OC203 
OC204 
0C205 
00206 
0C207 
OC460 
OCcaT0 
OCP71 
ORPI2 
ORPEO 
ORP61 
$19T 
BACIO 
SFT308 
ST722 
S8T7231 
8X68 
» §X631 
8X635 
SX640 
SX641 
SX642 
SX644 
SX645 
V15/30P 
V¥30/201P 
¥60/201 
¥60/201P 
XAI1G1 
_ XA109 
X AISI 
XAL52 
XAI61 
XA162 
XBI101 
XB102 
j XB103 
XBIL 
XB12) 
ZR4 


ap | &p 
Oks . 28170010 
n45 0 28271 0-16 
a8 zte os 
ogg “T43 0-25 
0-28 ZTX107 0-165 
0-22 ZTXi08 0-12 
0-28 | ZTX300 O12 
O35 | ZTX304 0-85 
0-39 2TX500 0:16 
0-87. ZTX503 0-17 
0-85 ZTX531 0-26 
0-60 
0-60 | INTEGRATED 
0-60 CIRCUITS 
0:37 7400 one 
7401 p 
oan , 7402 0-20 
7403 0-20 
0:60 | F404 0-20 
0-40 7405 0-20 
0-60 | 7408 030 
0-60 | 7407 Z 
98% | 7408 0-20 
0:85 0-45 
0-20 
0-23 
0-42 
0-80 
0-30 
0-30 
0-20 
0-48 
048 
0-48 
0:80 
Hh 1 7430 0-20 
0-39 7382 0-42 
0-80 1433 O70 
0-28 T4837 0-66 
0-25 1 743% 0-65 
0-40 | 7440 0-20 
0-20 | THIAN 0-98 
o-gg | 7442 0-76 
0.99 7450 0-20 
0-80 i45t 0-20 
0-20 7453 0-20 
01g, ise 0-20 
0-49 7460 0:20 
0-25 7470 0-30 
0-g0 | 7472 0-30 
O-g§ 7475 0-40 
0-95 | 7474 0-40 
099 7475 0-55, 
060° 7478 0-45 
0-65 | 7450 0-80 
0-95 1 T4RL 0-87 
‘O85 TANS 1-00 
0-60 © 7484 0-80 
020 | FANG 0-45 
0:25 pine ta 
‘ AVIAN Le 
ae 2 0-76 
0-75 
0-80 
0-80 
1-00 
8-25 
2:60 
0-50 
0-80 
1-48 
1-00 
1-90 
0-60 
1:35 
2-70 
1.00 
1:59 
3-35 
1-10 
2-00 
1:55 
1-55 
1-80 
#10 
2-00 
1-35 
1-60 
1-95 
1-95 
2-00 
2-00 
O10 T4194 = 250 
0-18 | 74105 1-85 
O16 196 1-50 
0-16 ia re 
+025 | T4198 . 
nee T4199 4-60 
0-48 5 
Pha in suchets 
0-10 low profile 
oe 14 pin DIL r 
rhe | O 
0-480 IG pin DIL 
0-68 | 0-17 


Valves, Tubes and Transistors - Closed Sat. I p.m.-3 p.m. 
Terms C.W.O. only | 
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Tel. 01-677 2424-7 


THOUSANDS 


FM TUNE NOW IN USE 


NELSON-JONES Reduced prices 


Approved parts of this outstanding design (W.W. April 1971). 
Featuring 0-75V sensitivity. Mosfet front end. Ceramic I|.F. 
strip. Triple gang tuning, $V r.m.s. output level, suitable for 
phase locked decoder, as below. Designer's own P.C.B. 

Tuner parts with box. Less than £41:50. S.A.E. please for lists. 
NEW Solid State Tuning Indicator and Dial-Chassis Kit. 

High Performance Decoder also available. 
NEW IC Stabilised PSU. SC, overload protected, 
£3.55 p.p. 19p. 


LIGHT EMITTING DIODES (Red) 


Improved Type panel or PCB mounting with free mounting clip— 
clear or black. Order LEDIA. Please add postage. 
Monsanto miniature PCB mounting with radial leads, 
LED2. Please add postage. 

NOW ONLY 35p each with connection data. 


7 SEGMENT LED DISPLAY 


0-325in Characters 0 9 and nine letters. TTL, DTL compatible. 
ONLY £2.46 each, p.p. |UP. BCD-7Seg Dec Driver, €1-30. 


ELECTRONIC CALCULATOR 
MODEL BC806 Pocket Size 


Full 4 Function—will perform Addition, Subtraction, Multiplication 
and Division including Chain or Mixed Multiplication or Division as 
well as true credit balance. Constant Key: Fixed or Floating decimal 


point. Batteries and leather case supplied. 
PRICE ONLY £46-25 (POST FREE) 


(Mains adaptor £4-50) 


INTEGREX LIMITED, berr. p.c. 
P.O. BOX 45, DERBY DEI ITW. Tel. 0283 89 3580 


low ripple. 


Order 


GUNTON ELECTRONIC 
IGNITION KIT 


READY BUILT UNIT é 
GUARANTEED 5 YEARS £9 95 


£7'95 ; 


+ 35p 
PL& P, 


& P. 


* Continual Peak-Tuned Performance 
Up to 20% reduced fuel consumption 
Easier All-weather Starting a 
increased Acceleration and Top Speed ~~ So 
Longer Spark Plug Life 
Increased Battery Life 
Elimination of Contact Breaker Burn 
* Purer Exhaust Gas Emission 
Kit includes absotutely everything for assembly: 
Connectors, Silicon Grease, etc. 
fieting of all types of tachometers. 


Bs, 
ben 
Cables, Coil 


8 page illustrated instructions cover 
Callin for a workshop demonstration. 
S.A.E. all enquiries please, or Phone 33652. 
customers.) 

SCORPIO: Transformer £1:85 +25p P. & P. 
Special interference filter 65p +10p P. & P 


Case, 


(Many letters from satisfied 


P.C.B. 65p +10p P. & P. 


ALUMINIUM BOXES 


Complete with baseplate and screws 


AT DIRECT FROM MAN UFACTURERS’ PRICES WITH RETURN 
OF POST SERVICE 


Type No. L Oo 
7 \y 
8* 4 4 I5p 
oF 4 13p 
10* 4 I+ 18p 
H 2 2 I3p 
12 2 1 13p 
4 
S 
6 


P. & P. 
\5p 


Price 


13 2 18p 
14 24 19p 
15 3 26p 
16 7 3 26p 


* These sizes accept standard veroboard range 
Nos. 12 to 16 available 15th January onwards. 


Dept. PE, ELECTRONICS DESIGN ASSOCIATES 
82 BATH STREET, WALSALL WS! 3DE 
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load allows a good low frequency response without 
using a large coupling capacitor. However, it could 
be argued that we have moved it back to the supply 
to obtain the centre tap. 

The a.c. feedback sets the gain to 26 times or 28dB. 
If the BC184 transistor is mounted on the same heat 
sink as the power transistors, it will tend to compen- 
sate for variations in quiescent current if they 
become warmer. The 330 ohm resistors limit the 
maximum drive if the load is accidentally shorted. 
When used as shown in the diagram the BC184 can 
be considered simply as a low value impedance. 

Since in these circuits the power Stages appear 
inside the feedback loop, extra care must be taken 
with frequency compensation to achieve closed loop 
stability. Measurements on a prototype show that 
distortion should be better than 0-2 per cent at 
30 watts at IkHz. 


CONSTRUCTION 


It is essential that the 104F capacitor is a low 
leakage tantalum type because if a leakage current 
flows through this component there will be a d.c. 
offset at the output which could cause a quiescent 
current to flow in the load. 


The output offset voltage could be measured before 
the load is connected, or if a small d.c. current flows 
through the load as it is connected, this would 
be indicated by an unbalance in the current drawn 
from each supply. The offset should be small, less 
than !OmV. Each power transistor should be 
mounted on a heat sink of thermal resistance 2:8°C/ 
watt or better. Each driver transistor should also 
have a small heat sink. 


CONCLUSIONS 


The final circuit given for a 30 watt power ampli- 
fier should be regarded as experimental because it 
has not been fully toleranced as regards transistor 
and integrated circuit variations. Some adjustment 
might be necessary for the 10pF capacitor in order 
to obtain the best possible square wave at 10kHz. 
For instrumentation applications the circuit can 
easily be direct coupled so that its response extends 
down to dc. 


Part 6 will look at basic memory circuits 


BOOK 
REVIEW o 


SEMICONDUCTOR DIODE LASERS 

By R. W. Campbell and F. M. Mims 

Published by Foulsham-Sams 

192 pages, 9in x 5}in. Price £1:90 

PTOELECTRONICS is a field which is attracting a 
O great deal of attention at the present time but 
semiconductor diode lasers are still very much in 
the development stage. Though the large manufac- 
turers are producing them it appears that the price 
is still a prohibitive factor in their widespread use. 
One of the authors points out that “laser specifica- 
tions of recent years should generally be reasonably 
accurate” showing that even the manufacturers are 
still not totally confident in the devices. 

This new book originating in America (but with 
the usual Foulsham-Sams introduction for English 
readers) is thus directed more towards the researcher 
and experimenter than the constructor. 

The opening chapters give a description of the 
development of the laser diode with a description of 
light generation processes in both lasers and ordinary 
light emitting diodes (l.e.d.s). For those who have 
not met semiconductor lasers before, they differ from 
Le.d.s in that they emit coherent light in an intense 
beam. The structure of lasers is different from 
l.e.d.s and they are usually used in the pulsed mode. 
mode. 


Practical Electronics February 1973 


Probably the main interest in the book will be 
in the practical laser diode driving circuits. Perhaps 
the most interesting design is of a laser transmitter 
and receiver using pulse frequency modulation which 
can be used for voice communication at up to 34 
miles range. Of course, sophisticated optics are 
needed to achieve such a range and this side of the 
design is not neglected. 

For the interested amateur or the researcher this 
book provides an excellent introduction to semi- 
conductor lasers and the techniques needed to use 
them. 

S.R.L. 


SEMICONDUCTOR DATA HANDBOOK 
Published by the General Electric Company, U.S.A. 
1,538 pages, 8finx 10jin. Price £2-30. 


HIS massive 1.538 page handbook embraces the 

full range of semiconductor devices manufac- 
tured by the General Electric Company. It contains 
data sheets, circuits application tips and hints, equiva- 
lent and device selector guides and indexes to 
application notes and technical publications. 

Devices covered include silicon and germanium 
transistors from small signal to power types; signal 
and tunnel diodes and power rectifiers; unijunction 
switches and triggers; s.c.r.s and triacs; optoelec- 
tronic devices; voltage regulators, differential and 
Darlington amplifiers; selenium components; tran- 
sistor and diode chips; military and high reliability 
types and associated mounting hardware. 

The Semiconductor Data Handbook can be 
obtained from Jermyn Distribution, Vestry Estate, 
Sevenoaks, Kent. 
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BATENT 


ELECTRONIC METRONOME 


In BP 1 280 117 Andre Paquet of 
France details a simple but prob- 
ably reliable electronic metronome 
for producing synchronised sound 
and light signals. 

In his circuit (see Fig. 1) the 
inventor uses a bi-stable multi- 
vibrator which can be switched 
from one of its states to the other 
by a time constant circuit R1, VR1, 
C1. In fairly conventional manner 
the capacitor C1 is charged via R1, 
VR1 to a voltage V (defined by R3 
and R4) at which TR1 and TR2 
transistors conduct. In this state 
the capacitor C1 discharges and 
a negative pulse is passed via 
C2 io the multivibrator. There fol- 
lows a change of state of the multi- 
vibrator which energises the coil 
L1 and the lamp LP1 and the coil 
L2 and the lamp LP2 alternately in 
a ‘flip-flop’? manner. 

In one design the coils attract 
cores which strike a metal plate to 
produce a sound = output. In 
another design, a sound output is 
produced by a loudspeaker con- 
nected in series with a_ thyristor 
controlled by an RC circuit. 

Regulation of the range of fre- 
quency to be covered is by adijust- 
ment of the frequency control VR1. 
The other adjustment is of the 
absolute value of the frequency at 
a predetermined point on the 
potentiometer—usually this is the 
minimum frequency required. 

The main advantage claimed is 
that as the value of a potential U 
on the base of TR1 is defined with 


R4 
respect to V by ha £ na the 


period P between switching opera- 
tions will depend only on the slope 
of the exponential of the charging 


curve of the capacitor C1, i.e. on 
(Ri + VR1) x C1, which is 
adjustable, of course, by means of 
the potentiometer. 

Thus (discounting leakage cur- 
rents) the frequency of switching 
of the multivibrator is independent 
of the voltage of the power source 
and thus the metronome will not 
speed up or slow down according 
to battery condition. 


COUNTING STACKED ARTICLES 


HEN flat articles such as en- 

velopes, paper sheets or pack- 
ages are stacked, counting them 
can be extremely difficult. The 
main problem is that very low con- 
trast gradients exist between ad- 
jacent stacked articles and so 
photoelectric sensing devices pro- 
duce such _ poor _ signal-to-noise 
ratios that the final count is hope- 
lessly unreliable. 

One way round the problem is 
simply to weigh the stack and an- 
other proposal has been to en- 
hance the signal from the photo- 
electric sensors by some means, 
such as a high pass filter. But 
so far (at least according to Spar- 
tanics Limited, of Illinois, USA, in 
BP 1 280 311) the overall results 
have been poor. 

In this new British patent Spar- 
tanics suggest counting the discon- 
tinuities between adjacent stacked 
articles by an array of sensors hav- 
ing an effective thickness less than 
that of the stacked articles. 

The sensors are photoelectric 
and (see Fig. 1) an area of the 
stack of articles is illuminated by 
means of a lens focusing light 
from a d.c. source. The axis of 
itumination (21) is adjustable so 
as to give the maximum contrast 
possible at the article edges. A 
pair of cross coupled photoelectric 


BP ft 280 117 


Fig. 1 
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sensors are fronted by adjustable 
guillotine masks and an objective 
lens so that they scan a pair of 
areas lying both within the width 
(p) of a single stacked article. 
The axis of scan of these sensors 
(x2) is also adjusted to give the 
maximum possible contrast. 

The sensor output is applied to 
a high gain amplifier which pro- 
duces a square wave output in re- 
sponse to smali deviations in 
brightness from an average value. 
In this way the gaps between 
articles are detected and counted 
when the stack is moved past the 
sensors. 

If a number of these sensor 
arrays are used, circuitry is pro- 
vided for automatic subtraction 
from the count in respect of each 
array above one; using a larger 
number of sensor arrays will im- 
prove the signal characteristics 
when the available contrast is very 
low. 

Circuit Fig. 2 shows the kind of 
wave form that can be expected 
when the stack of articles is moved 
past the sensor array. The letters 
a to f are used to denote the sepa- 
rate articles in Fig. 1. 

Each of two sensors connected 
in parallel opposition produce a 
wave form as shown in the top 
part of Fig. 2 (at A} and their 
composite output wave train is as 
shown in the lower part of Fig. 2 
(at B). The result is thus good 
ambient brightness rejection and 
resolution. 

The patent contains many details 
of more sophisticated systems 
based on this general approach 
and among other suggestions for 
improving sensitivity is the propo- 
sal that a sensor array be assisted 
by a diffraction grating and a drum 
cam which is rotated to move the 
sensor and lens carriers until the 
vertical bars observed are at a 
minimum. 
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BSR LATEST SUPERSLIM 
STEREO & MONO 


Plays 12”, 10° or 7” records. 
Auto or Manual. A bigh 
quality nnit backed by BSR 
reliability with 12 months’ 
guarantee. AC 200/250V 


Size 134 x 1liin. 
Above motor board 3fin. 


below raotor board 2}in. 


with STEREO and MONO XTAL £8-75 Post 25p. 


MONO-COMPATIBLE i 
Plays all records £7 75 Post 25p. 


BSR JUNIOR 


Heavy duty 4-speed motor with 
separate pick-up arm fitted \ 


i>? we 
£575 


WOOFER AND 
E.M.I. TWEETER KIT 
Post 25p. 


Available separately 

Wooler £4.25 Tweeter £1-90 
Comprising a fine example of a Wooler 
102 x 6fin. with a massive Ceramic 
Magnet, 4402z. Gauss 13.000 lines. 
Alnminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 3in. square has a special light- 
weight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
full instructions supplied. 


Impedance Standard 8 ohms 
Maximum Power 12 watts 
Useful Response 35 to 18,000 c/s A 
Base Resonance ...........- 45 c/s 


SUITABLE ENCLOSURE 20 x 13 x Sin. 
MODERN DESIGN. TEAK WOOD FINISH 


Post 
£9 25p 


SPECIAL OFFER! 
SMITH’S CLOCKWORK 15 AMP 
TIME SWITCH Garreenta 3202); 
Single pole two-way. Surface mounting 
with fixing screws. Will replace 
existing wail switch to give light 

for return home, garage, automatic 

anti-burglar lights, etc. Variable knob. 

Torn on or off at full or intermediate 

settings. Two types available 0 to’ 60 minutes or 0 to 
6 hours. Makers last list price £4-50. Brand new and fully 
guaranteed. Fnily insulated. 

OUR PRICE £1-50. P. & P. 15p or £3 pair. Post Free. 
(Please state type when ordering}. 


WEYRAD P50 — TRANSISTOR COILS 
RA2W Ferrite Aerial ..72p Spare Cores 


Osc, P5O/IAC ....-..- 33p Driver Trans. LFDT4 . .58p 
1.F. P50/2CC 470 ke/s . .36p Printed Circuit, PCAl . 58p 
Srd IP. P50/3CC ......36p J.B. Tuning Gang . 65p 
P51/1 or P51/2 . 36p Weyrad Booklet y 
P5O/BV ..... eee ee 36p OPT] 2eisge chee 


Mullard Ferrite Rod 8 x iin, 20p. 6 x Ain, 20p. 


VOLUME CONTROLS | 80 onm Coax 4p va. 


Long spindles. Midget Size BRITISH AERIALITE 
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED 
LIN. L/S 15p. D.P. 25p. 40 yd, £1-40; 60 yd, £2. 


STEREO L/S 55p. D.P. 75p. FRINGE LOW LO8S 10° 

Edge 5K.S.P. Transistor 25p, Ideal 625 and colour yd 
: 5 

8in. or 10in. ELAC —— 


HI-Fl SPEAKER 


Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50-60,000 c/s. Bass resonance 
Hy oe 8 (cnet lmpedence: 
n watts, 10in 12 " 
watts music power. £3 75 


E.M.I. 134 x 8in. 
SPEAKER SALE ! 


With twin tweeters. £3-95 


And crossover. 10 
watt, State 3 or 8 or 
15 ohm. As illustrated. Post 25p 
With flared tweeter cone and ceramic 
magnet, 10 watt. 
Basa res. 45-60 c/s. * 
Flux 10,000 gauss. 
State 3 or 8or15o0hm. Post 25p 

16 x 10 x 9in. Post 
TEAK CABINET £5 bos 


BRITISH MADE STEREO 
MULTIPLEX DECODER 


Brand New. 7 transistors and integrated circuit. Fibre-Giass 
printed circuit board. Size 2{ x 6: x 7. Pre-Aligned. Com- 
plete with stereo beacon indicator. 12V d.c. operation. 400MV 
Output. 100My Input. Full instructions for any £6°50 
FM Tuner. Some technical experience essential. 


BLANK ALUMINIUM CHASSIS. 18 s.w.g. 23in sides 
6 x 4in 45p; 8 x Gin 53p; 10 x Zin 65p; 12 x Sin 85p: 
14 x Qin 80p; 16 x Gin 90p; 12 x Bin S0p; 16 x 1Oin £1. 
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 9p; 8 x 6in 15p; 
14 x Sin 16p;10 x 7in19p;12 x Sin 20p; 12 x Sin 28p; 
16 x Gin 28p; 14 x Gin 34p: 12 x 12in 40p;16 x 10in 50p 


HI-FI STOCKISTS 


RETURN OF POST DESPATCH 


RADIO COMPONENT SPECIALISTS 


WHARFEDALE SUPER 
10’ HI-FI . SPEAKER 


15 watt. 4 to 8 ohms, Response 20 
c/s to 12 ke/s. Bass resonance 42 c/s. 
Massive Ceramic Magnet. Deep fabric 
cone surround. Cast alloy frame. 
Weight 5 Ib. (Value £10-50.) 
OUR 

PRICE 


THE FAMOUS WHARFEDALE SOUND 


R.C.S. STABILISED POWER PACK KITS 


All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer 
input 200/240V a.c. Output voltages available 6 or 9 or 12 


or 15 or 18 or 20V d.c. at 100mA or less - 
PLEASE STATE VOLTAGE REQUIRED. £ Post 
Details 8.A.E. Size 3} x 1} x Lin. : Free 


R.c.s. GENERAL PURPOSE TRANSISTOR 
PRE-AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with 

Battery 9-12V or H.T. line 200-300V d.c. operation. Size: 

13x1}x fin. Response 25 c/s to 25 ke/s, 26 dB gain. 

For use with valve or transistor equipment. 90 Post 

Full instructions supplied. Details §.A.E. P_iop 


GARRARD DECCADEC SP25 
DISCO DECK £18-50 Post 25p 


Single-play Stereo/Mono Deram 
transcription head and arm. 
4 speeds, 10}in. turntable. 
Anti-rumble filter. Bias 
compensation. Laboratory 
motor. 


METAL PLINTH AND PLASTIC COVER 


Cut out for most Garrard or B.S.R. Most will 


play with cover in position. 123 x 14; x 73in £4 50 


high. Latest Design. Covered in black 
Post 35p 


leatherette. 


ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 
WAX POLISHED FINISH—AT SAME PRICE 


MAINS TRANSFORMERS 


250-0-250 80mA 6-3V 4A. 
250-0-250 80mA 6-3V 3-5A, 
350-0-350 80mA, 8-3V 3-5A, 6-3V 1A, or 5V 2A 
300-0-300V 120mA, 6-3V 4A C.T.; 6.3V 2A 
MINIATURE 200V, 20mA. 6-3V 1A, 2$ x 24 x 2in 
MIDGET 220V 45mA, 6-3V 2A, 2/x2}x2in ....  90p 
HEATER TRANS. 6-3 3A 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
- £2-25 


All post 
25p each 
£1-50 


,5,8and13v - 
5A, 5,8 and 13V °..... .-..... 
3A, 3, 5, 8, 10, 13 and 5-0-5V 
5A, 3, 5, 8, 10, 13 and 5-0-5V 
3A, 5,8, 13V .. 
Ditto A 
3A, 5, 8, 10, 13V, 
Ditto SA 
AUTO TRANSFORMERS. 115V to 
150W £2.25: 500W £6-25; 750W £10; 1000W £14. 
CHARGER TRANSFORMERS. Input 200/250V. 

for G or 12V, 1$A, £1-50; 2A, £1-80: 4A, 22-50. 
BATTERIES CHARGERS. 11A £2; 3A £3; 4A £4. 

FULL WAVE BRIDGE CHARGER RECTIFIERS: 

6 or 12V outputs. 1$A 40p; 2A 55p; 4A 85p. LUCAS 
2DS500 Full wave Bridge 70V, 5A 95p. 


MAINS ISOLATING TRANSFORMER 


Primary 0-110-240V. Secondary 0-240V. 3A. 720W. 
Insulated terminals. Varnish impregnated. Fully enclosed 
in steel cage with fixing feet. £ J 0 Carr. 
Famous make. (Value £19) OUR PRICE 50p 
Can be used as 800W auto transformers 240-110V. 


14p ; 250/25V 


T 
2/350V. . 14p | 50450/350V .. 35p 
4350 Map 500/250, 20p | 604 100/350V .. 58p 
.. 4p .. 5p | 394-32/250V 18 
Tolas0y 5p | 1000/50V.. 4p) sos a9/450V |. aap 
32/450V  20p/8+8/450V 18D | Seo spg05y 50 
25/25V.. 10p|8+16/450V_ 20p +50/325V .. 50p 
50/50V. 10p! 16+16/450V 25p | 32+32+32/350V 43p 
100/25V lop | 32432/350V 25p | 1004504 50/350V 48p 


WwW GE ELECTROLYTICS. 

1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p. 

500mF 12V 15p; 25V 20p; SOV 30p. 
1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p. 
2000mF 6V 25p; 25V 42p; SOV 57p. 
2500mF S0V 62p; 3000mF 25V 47p; 50V 65p. 
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p. 

ERAMIC, IpF to 0-0imF, 4p. Silver Mica 2 to pF, 4p. 
PAPER 350V-0-1 4p, 0-5 13p; LmF 15p; 2mF 150V L5p. 
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p. 
SILVER MICA. Close tolerance 1%. 2:2-500pF 8p; 560- 
2,200pF 10p; 2,700-5,600pF 20p; 6,800pF-0-01, mid 30p each. 
TWIN GANG. “0-0° 208pF+176pF, 65p; Slow motion 
drive 365pF+365pF with 25pF+25pF. 50p; 500pF stand- 
ard 45p; single gang 500pF 75p; small 3-gang 500pF £1-60. 
SHORT WAVE SINGLE. l0pF, 30p, 25pF, 55p, 50pF, 55p. 
NEON PANEL INDICATORS 250V AC/DC. Amber 20p. 
RESISTORS. |W. 2W. 1W. 20% 1p; 2W. 5p. 100 to 10M. 
HIGH STABILITY. {W 2°., 10 ohms to 1 meg., 10p. Ditto 
5%, Preferred values 10 ohms to 10 meg.. 4p. 
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt. 
10 ohms to 100K 10p each; 0:5 ohm to 8-2 ohms 10p. 
TAPE OSCILLATOR COIL Valve type 35p. 


MINIMUM POST AND PACKING I5p 


CUSTOMERS FREE CAR PARK 
337 WHITEHORSE ROAD, CROYDON 


Open 9-6 p.m, (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.) 


ALL MODELS “BAKER SPEAKERS” IN STOCK 


Hi Fi Enclosure Manual containing 20 plans, designs, 
crossover date and cubic tables. 42p Post Free 


BAKER 1!2in. MAJOR £9 


30-14,500 c/s, 12in. 


mt we, double cone, woofer 
a aw | and tweeter cone 
ae together with a 

BAKER ceramic 

magnet assembly 


having a flux den- 
sity of 14,000 gauss 
and a total fiux of 
145,000 Maxwells. 
Baas resonance 40 
c/s. Rated 20W. 
State 3 or 8 or 
15 ohm. Post free. 


Module kit, 30-17,000 c/s 
with tweeter, crossover, 


baffle and £l | -50 


instructions. 
BAKER “BIG-SOUND” SPEAKERS 
‘Group 25’ | ‘Group 35’ | ‘Group 50’ 
12in. 12in. 15in. 
25W £8 350 £9 50W £20 
3 or 8 or 15 obm | 3 or 8 or 15 obm | 8 or 15 ohm 


I ah Tee 
TEAK HI-FI SPEAKER CABINETS. For 12in or 10in 
dia. speaker 20x 18x Qin, £9. Post 25p. For 18 x 8in or 
Sin speaker 16x 10 9in, £5. Post 25p. For 10  6in or 6in 
speaker 16x8x6in, £4. Post 25p. LOUDSPEAKER 
CABINET WADDING 18in wide, 15p ft. 


GOODMANS 61in. HI-Fl WOOFER 


8 ohm. 10W. Large ceramic magnet. 


Special Cambric cone sur- 

round. Frequency response £4 
30-12,000 c/s. Ideal P.A. 

Columns. Hi-Fi Enclosure Systems, etc. 
Sin] Standard Cone ]2W £4:50 

ELAC CONE TWEETER 

The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 c/s to 18,000 c/s, Size 34x 
3ix2in deep. Rating 10W, 3 ohm or 


y fF) 1Sohm models. £l 90 Post 10p. 


—_—_—_—_—_—_——————— 
SPEAKER COVERING MATERIALS. Samples Large 8.A.E. 
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm £1.95. 
De Luxe Horn Tweeters 2-18ke/s, 15W, 15 ohm 23. TWO- 
WAY 3,000 c/s. CROSSOVERS 3 or 8 or 15 ohm 95p. 
LOUDSPEAKERS P.M. 3 OHMS. 7x4in., £1-25; 6tin., £1-50: 
8 x bin, £1-60; 8x 2Qfin, £1-50; Bin, £1-75; 10x Gin, 21-00. 
SPECIAL OFFER! 80 obm, 2!in, 2}in; 35 ohm, 2in, Sin, 
25 ohm, 24in dia., 3in dia., 6 x 4in.; £ | EACH 
15 ohm, 3}in dia, 6x 4in, 7x 4in, 8x Sin. TYPE 
3 ohm, fin, 23in, 34in, Sin dia, 6 x 4in 8 ohms £1.50, 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS 8in. 
diameter 4W; 10in diameter 5W: 12in diameter, 6W; 3 or 
8 or 15 ohm models, £2-20 each. Post 15p. 

VALVE OUTPUT TRANS. 25p: MIKE TRANS. 50:1 25p. 
5 WATT MULTI-RATIO, 3, 8 and 15 ohms 80p. 


BAKER 100 WATT, 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 


4 inputs speech and 


music, Mixing facilities. 

Response 10-30,000 c/s. Matches 

all loudspeakers. A.C. 200/250V. Post 
Separate Treble and Bass controls. £4 vires 


Guaranteed. Details §.A.E. 


BARGAIN AM TUNER. Medium Wave. 
Transistor Superhet, Ferrite aeria!. 9 volt. 


BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recordings. 
with separate controls into single output. 9V. £3-95 
STEREO VERSION OF ABOVE £5-95. 

BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9V. 


————_——————— 

Printed Circuit. Calibrated slide dial tuning. 5 

Walnut Cabinet. Sse 7X5 X 40. ae £14 85 
£9-85 


£4.50 


_——— 
Will mix Microphone, records, tape and tuner 


BARGAIN FM TUNER af above less cabinet 


_————_—_———————— 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 
Push-Pull Ready built, with volume con- 
trol, 8V. 


COAXIAL PLUG 6p. PANEL SOCKETS 6p. LINE 18p. 
OUTLET BOXES. SURFACE OR FLUSH 25p. 

BALANCED TWIN RIBBON FEEDER 300 ohms. Sp yd. 
JACK SOCKET Std. open-cirenit 14p, closed circuit 23p: 
Chrome Lead-Socket 45p. Phono Plugs 5p. Phono Socket 5p. 
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 12p. DIN 
SOCKETS Chassis 3-pin 10p; 5-pin 10. DIN SOCKETS Lead 
$-pin 18p: 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin 25p. 
VALVE HOLDERS, 5p: CERAMICS 8p: CANS Sp. 

E.M.I. TAPE MOTORS. 120¥ or 240¥ 
ae 1.200 tome pole 135mA. Spindle 
0-187x0-75in. Size 3) x 2} x 2tin . 
(illustrated). Post 15p. £ I 25 
E.M.I. GRAM. MOTORS. 120V or 240V a.c. 
2,400 r.p.m. 2 pole 70mA. Spindle 85 
+x qin Size 22x 24 x 2tin. Post 5p OP 


CALLERS WELCOME 


IHustrated Colour Brochure, Radio Books and Component Lists l0p. (Export: Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst. Tel. 01-684-1665 
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LARGEST STOCKS 


26301 8p, AF115 24p , BU3OL 
24302 29p| AF116 25p | BC302 

26303 26p| AFII7 20p | BC303 

26306 80p|., Yellow a2p| AF118 5op | BUSO4 43p | BF259 
26309 30p|,, Orange 45p|AFI21 22p | BC307 10p | BF261 


2G344A — 25p/2N3053 
2G345B —- B5p]2N3054 
15p) 2N3053 
15p| 2N3390 
22p | 2N3391 


2N3392 
£1.40 | 2N 3393 
75p| 2N 3394 


24p|BC307A lop | BF 264 
20p | BC307V1 

f 19p | BC308 

21-01/ AF 127 20p |BC308A 8p | BF272 
£1-10| AF 139 38p|BC308B gp | BF273 

£1-48| AF170 26p | BC309 lop | BF274 

7 25p|BC309A — 10p | BF 457 

55p | BU309B 10p | BF 458 

30p | BF459 

24p | BFS21 

22p | BFS214 
19p | BF828 
19p | BF861 

72p|BCY30 —35p | BFS98 


» 


10p| 3N141 S4p | BUY3I 40p | BFW10 
15p/3N14254p[AF280 4p (BCY32 gop | BF WII 

3 B4p|AFY42 749 | BCY33 

79p/AFZ11 6p | BEY 34 

; 24D 7p | BUY 38 

ON491 97p/ 3N154 , Tap 70p | BUY 39 

ON584 10p| 3N159 a1| 30p | BCY40 

2N591 10p| 3N187 21-30) As 36p | BUY42 
2N696 £2.07 28p|BUY43 —-15p | BEX63 
2N697 £1-08 30p|BCY58 — 21p | BFXES 
2N698 20p | BUY59 22p | BFX84 
2Nooe 0 eres 36p|BCYSs 669 | BEXBS 
N70 70p p|BCY67 —-94p | BEX8S 
ONT06A 80 LARGE STOCK |: 1:25 /BCY70 7p | BEX87 
2N708 90p 24p/BCY71 —.29p | BFxas 
2N709 90p INTEGRATED 13p | BUY72 1838p | BFXa9 
2N711 2 _ 85P| CIRCUITS BC1O9 —«-14p |BCY87 —_¢9-47 | BFY 10 
QN718 © Q1p/2N3T13. 1-08 BCLS 3p /BCY88 22-40 BEY II 
2N7I8A — OpleNBTI4 £1-16]-—————- Bcd. sap {BCY89 0p | BEY 17 


2N720 2NB8T15 40050 78p| BCILS 16p | BCZ10 35p | BFY 18 
2N721 2 5 40251 81p| BC116 16p | BCZLI 50p | BEY19 
QNO14 40309 83p/BCLIGA = 18p | BDI15 75p | BEY20 
2N916 40310 50p| BCL17 21p | BD116 75p | BEY29 
2N918 40360 46p | BCL18 1p |BDi21 75p | BFY37 
2N919 40361 48p) BCL19 27p) HD 82p | BFY41 
2N999 40362 : 23p | BbI2 60p | BFY43 
2N930 40363 29p | BD130 57p | BFYS0 
2N1090 40389 16p | BD131 40p | BFY51 
2N1091 40394 20p | BUI: 50p | BFYS2 
2N1131 40395 50p| BC132 30p | BD1g 43p | BFY33 
QN1132 40406 44p) BUIS4 11p | BD136 49p | BFYS8 
2N1184 40407 33p/ BC135, 11p | BD137 55p | BFY64 
2N1302 40408 50p | BC136 15p | BD134 63p | BFY75 
2N1303 40409 52p/ BUL37 15p | BD139 71p | BFY76 
2N1304 40410 63p| BCL38 20p | BD140 88p | BEY77 
2N1305 40411 22.09] BC140 34p|BDY10 21-85 | BFY78 
2N1306 40467A 69p| BCL41 39P/BDY11 £1.50 | BF 90 
2N1307 404684 44p| BCLAZ 24p/BDYI7 = £1.50 |BRY39 
2N 1303 40600 69p;BC143 - -QIP|BDYI8 —£1-75 | ngx19 
2N1309 40601 67p/ BC144 247 |BDY19 81-97 | Rox og 
2N1483 406 46p/ BC145 2lp/BDY20 gap] oo 
2N1507 40603 58p| BULT lp |BbY38 gp | BSX21 
2N1613 40604 56p) BC148 10p | BDY60 90p | BSX26 
2N1631 40636 21-10) BUL49 13p(BDY61 8p | B9X27 
2N1637 40673 58p| BC153 18p(BDY¥62 —-75p | BSX28 
2N1638 ACI07 35p| BE154 18p {BF115 28p | BSX29 
Nis7II AC1I3 14p | BD117 43p | BSX30 
$1701 ACIIS 13p | BF1E9 58p | BSX 59 

ACH 14p | BF121 

ACI21 11p | BF123 

ACII6 20p/BC167B = 13p | BEI25 

ACI27 20p/ BC168B 1p | BF 127 


ACI28 20p} BULBBU 11p | BF152 
: ACIMIK — 30p/BC169B 8p | BF 153 
40p)2N3877A = 26p) ACIAZK 25p; BC169C 1ap | BFIS4 


40P/2N3878 — £1-22) ACISIV 14p} BC170 lp | BF158 
40p/2N3879 = 21-91] ACIS2V 17p/ BC1Z1 18p | BFIS9 
42p/2N3900 207) ACIS3 22p/ BU172 11p | BF 160 


OND194 


A 2p) ACIO3K 25p | BC182 10p | BF 161 

2N2194A 32p) ACIO4 20p/ BCL82L. 10p | BF 163 
a 207) AC176 18p/ BC183 9p | BF166 
17p) ACI76K 20p| BC183L 9p | BF 167 

21p) ACI87K 207] BU184 i1lp | BF173 

20D) ACIB8K 26p} BC184L Alp | BE 177 

40p) ACY17 25p | BC186 25P | BF178 

35p/ ACYIR 15p} BC187 25p | BF179 

12p) ACY19 20p| BC204 Ip} BE1s0 


10p | BFI81 
1p | BFIa2 
: 10p|BEI83 © 40p | BSY790 
2N2368 4 9p(BF184 — 17p | BSY95A 
2N2369 25p| ACY30 10p|BFI85 —-17p | BUIO4 
ON23694 32p] ACY39 30p|BFI94 = 14p [BU 105 
2N2646 80p| ACY 40 10p}BF195 —-15p |C111 
QND647 87D] ACY4I 12p/BFI96 © 15p | C407 
95p| ACY 44 M4p/BFI97 —-15p | C424 
11p| ADI36V 16p/BFI9x 5p [C425 
3 V9] ADI40 Bp (BFISN 8p |Ca2e 
17p]2N491% HOP] ADI42 8p | BE: C42 
1Bp/2N4919 — §3p} ADI43 Bree ae C444 
ON2904A 25p|2N4920  BOp|ADIGNV P/ Daon1 
2N2905 © 25p/2N4921 «Op |ADIA9¥" 199 | paons 


22p |GET) 
22p | GET113 
16p |GETIIS 


2N2905A  23p| 2NAgee 55p/AD150 
2N2906 18p]2N4923 80p|ADI61 
2N2906A = 238p/ 2Nagv6 90p | AD 162 


2N2907 18p|2N4927 £1/ADZ11 9 18D | Biroas 3p | GETII5 
2N29074  BHpl|2NA928 —-£1-80| ADZ12 -75| BC26] 200 | Brose aap [GETS 
2N2913) 0 75p/2N4929 £8.23) AF 106 27p | BC262 gp | BES) P/GETI20 
2N2923 12p/2N4930 -£2-25/AF109R — 40p | BC263 23p | BF 247 49p |GET 


2N2924 12p!2N41931 -£2-70/ API14 25p! BC300 24p | BF204 14p |GET: 
Matching charge (audio transistore only), 15p extra per pair. 


Prices aubject to availability of stock. 
CALLERS WELCOME 
Tel. 01-452 0161/2/3 A. MARSHALL & SON 
Telex 21492 
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Post & Vacking 13p per order. Europe 25p, Commonwealth (Air) Letter 65p (Min,). Parcel £1-69 (Min.). 


(SEMICONDUCTORS & COMPONENTS) 
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS IN THIS MAGAZINE 
———————————————— ee E BAS AEIINE 


BRAND NEW 


SCHOTTKY 
lbp £ £ 2 
410 | sx74800N 1-10 MN7IS1ON 1-70 MNTILOIN 0-60 
48D | eN74N04N 1-32 NN74S114N 2.86 4-03 
48D | N 1-10 SN74L02N 0-60 : 1-10 
1-28 SN74L47N 2-15, SN74810N 1-10 
£145 SN7aH112N 2.86 SNT4L74N 1-08 SN74920N 1-10 
Bb SNTILOON 0-54 MN74L93N 3-08 S65N 1-10 
Hh SLIDER POTENTIOMETERS 
ae LOG. AND LIN. 
o7P SINGLE GANGED 40p DOUBLE GANGED 60p 
57p 
£210 
£2.30 DIODES & RECTIFIERS 
oe IN914 7p «940 5p 12jp 0 BYZ13° Bp 
28> IN9I6 7p AATI9 10p 12ip OAS 174) 
81p| IN4007  20p A A199 10p 17}p OAD 10p 
élp IN4148 7p AAZ13 lop Tip = GA10.— BAD 
75o| IN5145 £2374 = AAZIS 1284p 25p = OAdT 8p 
23> | 1844 9p = AAZIT— 14D 174p = OA70 7p 
sp | 19113 15p = B A100 15p 22ip = OA7a 10p 
36 | 18120 15p = BAIO2.—s 284 3874p OAT9 or) 
oO8 18121 14p) BAIIO. «= «8249 BY126 = 15pOA81 8p 
Ha 18130 8p ss BAIS Tip BY127)17}p O85 10p 
ae 19131 10p So BALMI = S2dp—WY 164 = 523p =O A90 Ip 
£2-48 | 18132 12p = BAIW2 = 8824p BYX10 -224p— 91 7) 
30D | 18920 7p «CO BAL44 1124p BYZIO. = -B5p OAS 7D 
24D | T9009 8p ss BALAS 20p = BYZI] 3824p = A200 109 
ae 19923 12p  BAIS4. «= «1124p, Ss BYZ12©—-80p—sTHV307 ~~ BOp 
eon MAINS TRANSFORMERS “VARNISHED” 
45p | 1 amp Charger. Sec. 0-3-5-9-18V (P. & P. 2 apo. ous .. &l-1Ze 
35p | 2 amp Charger. Sec. 0-3-5-9-18V (PL & P. ip.) .. ye .. £144 
45p | 1 amp (Douglas) MT103 Sec. tappings from 6V to 50V -. #212 
90p | 2 amp (Douglas) MT 104 Sec, tappings from GY ta 5oVv .. £3-10 
Q5p | Post and packing 25p. ; ae ‘ 
25p | & amp (Douglas) MT107 Sec. tappings from 6V to SOV... 1. 87-47 
50p Post and packing 374p. 
40p Various other Transformers ranging from $A to SA in stock. 
ton TRIACS BRIDGE RECTIFIERS 
2p | SCAIA 85p | $C35D 21) A. PEV | A. PIV 
16p | SCAIB 85p | SC36D 900} 1 100 87p'4 50  40p 
16p | SC4ID 21-10 ! sC40D 21-25 [1.4140 57pj 4100 70p 
1gp | 8C50D #190 SC4sD 21-50 |” cy) gop | 4 400, 80n 
15p | 40430 85p SC46D #140); °° Pl6 50°  6ep 
34p | 10486 85p 40429 Bop | 2 200 4lp 6 200 sop 
4ip | 19522 £1-53 | 40432 21.37 1 2 400 46p!6 400 21.10 
aes Economy Range Triacs DIACS 
24p | TCA/10 (Presstit) 4 amp 100 PIV 65p 4 =MPT200 0 6..4op 
36p | TC4/20 (Pressfit) 4 amp 200 PIV 75p MPT28) 0) a74p 
Bop | TC4/40 (Pressfit) 4 amp 400 PIV 87ip = MPT3200 1874p 
30p | 8T2 DIAC ey eae 2lp MPT3G600 1) oad 
13p 
ae P.E. SCORPIO IGNITION SYSTEM 
P 
ne COMPLETE KIT £10-00 P. & P. 50p 
25p 
4? 
a8p ae SUB-MIN ELECTROLYTIC 
78p | Axial Lead 6p each 
54p | Values (UF/V); 0-64/64; 1/40; 1-8, OL LG; 2/03; 4/10; ® Sho: 
42p | 6-4/6-4; 140; 10/15; 10/64; 12 16/40; 20/16; 20/64; 25/6-4; 
HA (40; 32/345 40/16; 50/6-4; 50/25; 50/40; 64/10; 80/2-5: 
0/25; 1O0/5-4; 125/10; 200/6-4. 
Hie THYRISTORS MULLARD €280 
15p HN oe ay hs ris ‘on M/FOIL CAPACITORS 
17p PASE REED ee. age || <a'012 6:08" OcoNN ac0d7 Bp: 0-0GR 
isp| 24 40p 45p 55p 60p 4 f022, 0-038, 0-047, Bp; . 
isp| 74. -- 87ip OBip  — £1-194 HES Re eee 
15p | TIC47 0-64 200 PIV 58p Ulan e. 3. Sp cach. 
15p | Also 224 100 PIV, 75p; YN3525 e p 
25p at 85p.; 2N4444 21-91 
25p = 
2sp | VEROBOARD 0-15 a 
80p Matrix Matrix 
ts 2hin x ip Bap WIRE-WOUND RESISTORS 
2bin x Dp DP 25 watt 5° (up to 270 ohn 
40p Stin x 25p 25D only), 7p. De i i 
40p 3iin x Bin 4 30p 29p 5 watt 5° (up to 8-2kQ only), 9p. 
48D) sin x I7in Quain)  83p _ 10 watt 5°, (up to 25kQ only), 
eae Vere Pins (bag of 38), 20p. 10p. 
Vero cutter, 45p; Pin insertion —_—_—— 
22:28 | Tools (Oel and 0-19 matrix) at SB. POTENTIOMETERS 
On: 
18p Tog less switch, 1 
Log. or jess switch, 16p, 
5p OPTOELECTRONICS Log. or Lin., with switch, 25p. 
36D | MINITRON 3015F 7-SEGMENT Wire-wound Pots (3W), 88p. 
257) ENDICATOR (SEE P.E. MARCH Twin Ganged Sterea Pots, Log. 
6p TIL 209 RED LIGHT eure a . 
ip es 4 oF lakes ig A . LL Ss 
Bb ING DIODE (TEX AB INST) 35p | PRESETS (CARBON) 
“1 Watt 
45 | 1.8.4 100¥ Dui. acon M4 
AH encapsulated fw. rretitier 0-3 Wate 7p 
ach BESIStene BARGAIN PACK 
25p/y watt 5%, Ip Wek aW ate SPECIAL OFFER £145 
20] t watt 5%, Ip. E24 series. ADISEY Pr 2N 3702 
20p | y watt 5%, lip. FW. IW, a ow ADI62 $ 2N708 
iw M/O2°% 4p. are El2 series. BF225d N4291 
I watt 10%, 2ap. BC184L 4299 
2 watt 10%, 6p. 2N4288 
Send ISp for C rehensive Price 
ee ene MON-FRI 9-5,30 
SAT 9-5 
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A Selection of readers’ suggested circuits. It should be 
emphasised that these designs have not been proven by us. They 
will at any rate stimulate further thought. 

This is YOUR page and any idea published will be awarded 
payment according to its merits. 


SOUND/LIGHT MODULATOR 


EADERS may be interested in my version of a 
Reema light modulator shown in Fig. |. It is 
entirely adjustable and works out to be very cheap 
compared with other modulators which incorporate 
frequency band splitters and syne pulse generators. 

Sensitivity is controlled by VRI, and resistor RI 
is to protect the transistor in the instance of the 
bulb filament shorting. The value of RI was 1002 
rated at + watt which can be lowered depending 
on the bulb used. A 6V 0:06A or 0-1A bulb can be 
used quite satisfactorily. 


HE circuit in Fig. | detects voltage changes caused 

by the proximity of the hand on a sensitive plate 
or contact, causing a relay to operate. The character- 
istics of the circuit may be tailored to a particular 
application by choice of component values. 

Typical component values are shown in Fig. 1. 
The transistors and diodes are general purpose 
silicon types. The relay coil resistance should be 
about 700 ohms to 1-5 kilohms, and the supply 
should be easily capable of operating the relay but 
not exceeding 25V. 

Resistor RI may be decreased to about 2:7 
megohms if the circuit is required to operate only 
when contact is made to the input by one’s fingers. 
Conversely, as a proximity detector the value of the 
resistance may be increased. 

If the battery drain is an important factor, the 
resistor R2 may be increased so that the quiescent 
current is Only a few microamps. Sensitivity may 
be increased by reducing the value of R2. If the 
sensitivity is increased too much the relay will remain 
permanently operated. 

If the circuit is required to remain operated for 
some time after triggering, the value of Cl may be 
increased. The délay before the relay releases is 


Practical Electronics February 1973 


Fig. 1. 
The value of R2 was found to vary between 15 to 
27 kilohms according to the load 


Circuit diagram of the sound/light modulator. 


If a microphone is to be used it should be of the 
carbon type and connected in the circuit as shown 
(dotted) in Fig. 1. 

If the circuit is to be built in a cabinet or case 
the lamp should be positioned approximately in 
away from the l.d.r. (ORP12). 

For a load greater than SOOW the handling current 
of the thyristor should be increased. The potentio- 
meter VR2 controls the brilliance of lamp LP2. 

This circuit is open to a great deal of experiment, 
for instance three circuits could be built with the 
potentiometer in each adjusted to different stages to 
make a three channel unit. 

The input is completely isolated from the mains. 

C. Walker, 
London, S.W.9 


about one second per microfarad. As the capacitor 
is charged up through R2, it may be necessary to 
reduce the value of R2 to give speedy operation. 
The circuit may be used in a wide variety of 

applications such as burglar alarms, doorbells, prac- 
tical jokes, and is particularly useful for switches 
which have to be found in the dark. 

P. K. Webb, 

Malvern, Worcs. 


O 
+12¥ TO 25V 


SENSOR 


Fig. 1. Circuit diagram of a simple proximity switch 
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items mentioned in this feature are usually 
available from electronic equipment and com- 
ponent retailers advertising in this magazine. 
However, where a full address is given, 
enquiries and orders should then be made direct 
to the firm concerned. 


CATALOGUES 


It is at this time of the year that 
we take stock of all of our com- 
ponent catalogues and usually re- 
ceive all the new editions. Judging 
by the amount of catalogues we 
have already received and _ those 
acquired during the past year it 
seems a good time to mention just 
some of the many excellent cata- 
logues in our files. 

It seems that as more and more 
components are becoming available 
generally, particularly the more 
specialised types, as electronic tech- 
niques forge ahead so we are re- 
ceiving a greater number of 
catalogues and firms are tending to 
specialise in particular fields. 

Typical of this trend is LST 
Components who, through the com- 
ponent explosion, have found it 
increasingly difficult to maintain 
their excellent personal service to 
both the home constructor and the 
trade. Not wanting to lower their 
high standards they recently formed 
a new company called Arrow Elec- 
tronics Ltd., to deal exclusively with 
the home consumer market. The 
parent company is now dealing with 
the trade only. 

The new company have recently 
issued an excellent catalogue con- 
taining items from i.c.’s to switches. 
Copies of the catalogue can be 
obtained from Arrow Electronics 
Ltd.. 7 Coptfold Road, Brentwood, 
Essex. 

Another firm who tends to specia- 
lise, in this case in integrated cir- 
cuits, is Bywood Electronics. Their 
catalogue lists such items as a Digi- 
tal Clock Chip, LSI Calculator i.c.’s 
and several LED devices (including 
liquid crystal types). 

The Bywood catalogue is avail- 
able from Bywood Electronics, 181 
Ebberns Road, Hemel Hempstead, 
Hertfordshire. 

From the other side of the coin 
GSPK (Sales) Ltd., who are well 
known trade distributors, have 
recognised the vast demands for 
components from the consumer side 
and have set up a special retail 
counter at their office. Also. they 
issue a very good mail order cata- 
logue and are offering a great many 
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of their components which are not 
normally available to the construc- 
tor, unless ordered in large quanti- 
ties, on a one-off basis. 

Copies are available from GSPK 
(Sales) Ltd. Hookstone 
Harrogate, Yorkshire. 

A catalogue we strongly recom- 


mend to our readers is the Audio: 


Pack Trade Reference Catalogue 
from Tape Recorder Spares Ltd. 
This catalogue costs 35p, includ- 
ing postage, and covers over 600 
items marketed under the name of 
“Audio Pack”. 

The catalogue seems to cover 
practically every conceivable arrange- 
ment for connecting up audio 
equipment. A_ special section is 
devoted to Garrard spares. 

This catalogue is certainly an ex- 
cellent audio spares reference source 
and should be very near the top of 
any “Catalogues Wanted” list. 
Copies are available from Tape 
Recorder Spares Ltd., 206-210 Iider- 
ton Road, London SE15 INS. 

Finally, as proof of the com- 
ponent growth Home Radio Com- 
ponents have had to completely 
change the format of their cata- 
logue. 

The new 240-page catalogue con- 
tains over 8,000 items, 1,500 illustra- 
tions and still maintains the usual 
high standards of previous editions. 
The cost of the catalogue is 75p, 
including postage, but contains I0 
redeemable vouchers worth 5p each 
when used as directed. 

Included with the catalogue is a 
price supplement which will be up- 
dated from time to time and each 
page will have the date stamped on 
it. At the bottom of the price sup- 
plement is a note to the effect that 
“when the supplement is six months 
old 10 per cent should be added to 
any item purchased and a new 
supplement be requested”. Upon in- 
vestigation it was pointed out that 
this was to avoid any unnecessary 
delay in dispatching of orders. Any 
difference between the remittance 
and the current price of goods 
ordered will be returned as a credit 
note with the option of a cash 
refund. 

The Home Radio catalogue is 
probably one of the most useful 
reference sources for components 
on the market and copies can be 
obtained from Home Radio (Com- 
ponents) Ltd., 240 London Road, 
Mitcham, Surrey CR4 3HD. 


SYNTHESISER MODULES 


Commencing in this issue is the 
first part of the P.E. Synthesiser 
which we are sure will generate 
tremendous interest amongst our 
readers. This synthesiser will be 
described in great detail over the 
next few months and each circuit 
function will be described and com- 
plete constructional details given. 

For those readers who do not 
wish to understand or construct 


Park, 


Two of the Dewtron synthesiser 
modules from D.E.W. Ltd. 


each individual circuit as the series 
progresses but prefer to connect up 
“black boxes” (modules) then the 
Dewtron Project X  Synthesiser 
modules from D.E.W. Ltd., may be 
worth looking into. 

The Project X modules are com- 
pletely sealed units which have a 
two year guarantee against failure 
and their range includes a voltage 
controlled oscillator, sample, hold 
and envelope shaper unit and a ring 
modulator module. The Project X 
Synthesiser is in NO way connected 
with the P.E. Synthesiser. 

A list of modules and other musi- 
cal effects units with prices are 
available from D.E.W. Ltd. 254 
Ringwood Road, Ferndown, Dorset. 


SLIDER CONTROLS 


Whilst on the subject of effects 
units we often get requests for the 
slider type of controls which are 
used extensively in effects units. To, 
date. these type of controls have 
been difficult for the home con- 
structor to obtain and a compromise 
has had to be made by _ using 
Standard rotary potentiometers. 

A range of slider potentiometers 
is now available direct from DJ 
Electronics (Hackney) Ltd. or from 
most component retailers. The 
sliders, complete with knob and fix- 
ing screws, are available as single 
or double gang types in both loga- 
rithmic and linear configurations. 

A range of mounting plates are 
available separately and enable the 
constructor to make up numerous 
configurations. The plates are offered 
as single-way, double or triple-way. 

The cost of the sliders are ex- 
pected to be 6lp for single gang 
types; and 81p for double gang. The 
mounting plates will cost 25p for 
single-way, 36p for double-way and 
45p for three-way. 

Addresses of nearest stockists can 
be obtained from DJ Electronics 


(Hackney) Ltd.. 122 Balls Pond 
Road. London. NI 4AE. 
af Bente sana tteas ¥ ~ 


i , 


i 
Slider control from DJ Electronics 
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Build yourselfa TRANSISTOR RADIO 


ROAMER 10 WITH VHF INCLUDING AIRCRAFT 


10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2, LW, SWi, SW2, SW3, TOTAL BUILDING 
TRAWLER BAND. VHF AND LOCAL STATIONS ALSO AIRCRAFT BAND. 
Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated 7 section telescopic costs 
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull 
output using 600mW transistors. Car Aerial and tape record sockets. 10 transistors ( 8: 5 0 
P.P. & INS. 50p 
(OVERSEAS P. & P. £l) 


plus 3 diodea. Fine tone moving coil speaker. Ganged tuning condenser with VHF 
section. Separate coil for Aircraft Band. Volume/onjoff, wave change and_tone controls. 
Attractive case in black with silver blocking. Size 9in x 7in x 4in. 


Easy to follow instructions and diagrams. Parts price list and easy build plans 30p (FREE 
with parts). Barpiece with plug and switched socket for private listening 30p extra. 


ROAMER 
EIGHT 
Mk. | 


Now WITH 


Mk. IV 


7 TUNABLE 


VARIABLE WAVEBANDS: 
TONE awl, ewe sas 
CONTROL Pete 6 TERE 


7 TUNABLE WAVEBANDS: Mwl, Mw2, LW, ; 
Sw2,SW3 AND TRAWLER BAND. Built-in ferrite rod 
aerial for MW and LW. Retractable chrome plated tele- 


medium waveband provides easier tuning of Radio 
Luxembourg, ete. Built-in ferrite rod aerial for MW 
and LW. Retractable 4 section 24in chrome plated 


TRAWLER 
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scopic aerial for short waves. Push-pull output using 
600mW transistors. Car aerial and tape record suckets 
Selectivity switch. S transistors plus 3 diodes. Fine tone 
moving coil speaker. Air spaced ganged tuning con- 
denser. Vohinc/on/off, tuning, wave change and tone 
controls. Attractive case inrich chestnut shade with gold 
blocking. Size 9in xX Tin X din approx. Easy to follow 
instructions and Giagrams. Parts price list and easy 
build plans 25p (FREE with ts). Earpiece with plug 
and switched socket for private listening 30p extra. 


PP, & INS. 45 
TOTAL £69 (OVERSEAS 
BUILDING COSTS aes 


POCKET 
FIVE 


8 TUNABLE WAVE- 

BANDS: MW, LW, 

TRAWLER BAND 

WITH EXTENDED 

MW BAND FOR EASIER TUNING OF LUXEM- 
BOURG, ETC. 7 stages—5 transistors and 2 diodes, 
aupersensitive ferrite rod aerial, fine tone moving coil 
apeaker. Attractive black and gold case. Size Sjinx 
1tin X 3hin. Easy build plans and parts price list 
10p (FREE with parts). 


P. P. & INS. 23p 
TOTAL $2°29 (OVERSEAS 
BUILDING COSTS pases 


with parts). 
ALL PARTS 


FULL 
AFTER SALES 
SERVICE 
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NEW! “EDU-KIT" 


BUILD RADIOS, AMPLIFIERS, ETC., FROM 
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD- 
ING MASTER UNIT TO CONSTRUCT. Components 
include: Tuning Condenser: 2 Volume Controls: 2 
Slider Switches: Fine tone moving coil Speaker: 
Terminal Strip: Ferrite Rod Aerial: 3 Plugs and 
Sockets: Battery Clips: 4 Tag Boards Balanced 
Armature Unit: 10 Transistors: 4 
Diodes: 
Three tin Knobs. Units once con- 
structed are detachable from Master 
Unit, enabling them to be stored for 
future use. Ideal for Schools, Educa- 
tional Authorities and al! those in- 
terested in radio construction. 
price list and easy build plans 25p (FREE 


INCLUDING £5°50 P.P. & INS. 32p 
CASE AND PLANS (OVERSEAS P. & P. £1) 
% (Callers side entrance “Lavell” Shop 
% Open 10-1, 2.30-4.30 Monday-Friday, 9-12 Saturday 


telescopic aerial for SW. Socket for car aerial. Power- 
ful push-pull output. 7 transistors and 2 diodes, 
including micro-alloy R.V’. transistors. Fine tone moving 
coil speaker r spaced ganged tuning condenser. 
Volhume/on/off, ning and wave change controls 
Attractive case with carrying handle. Size Yin x Tin x 
4in approx. Easy to follow instructions and diagrams. 
Parts price list and easy build plans 25) (FREE with 
parts). Earpiece with plug and switched socket for 
private listening 30p extra. 


P.P.& INS. 45p 
ine ons £5°98 eats 
BUILDING COSTS P&P. él) 


TRANSONA 6 oss 
FIVE | 


é 
5 TRANSISTORS ~ 
AND 2 DIODES 


8 TUNABLE WAVE BANDS: MW, LW AND TRAWLER 
BAND. 7 stage—s transistors and 2 diodes, ferrite 
rod aerial, tuning condenser, volume contro!, fine tone 
moving coil speaker, Attractive case with red 
speaker grille. Size 6hin X 4}in x ljin. Easy build 
plans and parts price list 10p (FREE with parts). 


P. P. & INS. 24p 
(OVERSEAS 
P. & P. 63p) 


TOTAL 


BUILDING COSTS £2°5 


| enclose £ 
Resistors: Capacitors 


Parts 


Name 
Address 


| 

| ROAMER TEN 
J ROAMEREIGHT [1] 
| TRANSONA FIVE [J 
l POCKET FIVE 
| 


BAND PLUS AN EXTRA MW BAND FOR EASIER 
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite 
rod aerial and telescopic aerial for short waves. 3in 
speaker. 8 stages—6 transistors and 2 diodes including 
micro-alloy R.F. transistors, etc. Attractive black 
case with red grille, dial and black knobs with 
polished metal inserts. Size 9in x Stin x 22in approx. 
Easy build plans and parts price list 25p (FREE with 
parts). 


P,P. & INS. 30p 
TOTAL £3-98 OVERSEAS 
BUILDING COSTS est 


TRANS 
EIGHT 


8 TRANSISTORS 
AND 3 DIODES 


6 TUNABLE 
WAVEBANDS: 
MW, LW. 
$Wwi, swe, 
8w3 AND 
TRAWLER 
BAND. Sensitive ferrite rod aerial for MW and LW. 
Telescopic acrial for short waves. 3in speaker, 8 
improved type transistors plus 3 diodes. Attractive 
case in black with red grilie, dial and black knobe with 
polished metal inserts. Size 9in x Sin xX 2gin approx. 
Push-pull output. Lattery economiser switch for 
extended battery life. Ample power to drive a larger 
speaker. Parte price list and easy build plans 25p 
(FREE with partes). 


P,P. & INS. 32p 
TOTAL £44 (OVERSEAS 
BUILDING COSTS OP el 


61a HIGH ST., BEDFORD MK401SA. Tel. 0234 52367 


please send items marked 


Oo ROAMER SEVEN [] 
TRANS EIGHT (] 
ROAMER SIX Oo 
oO EDU-KIT oO 


Parts price list and plans for 


P.€, 50 | 


a) A TS A A A SS Pe 
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GEMINI PRE-AMP 


PHONOSONICS 


All PCB’s Fibreglass, Drilled, Roller Tinned 
Circuit Diagram and Assembly Notes Free with each PCB 
PCB-Mounting Slider Pots with Knobs supplied as 
Alternative to Rotaries at Extra Cost where indicated 
PCB's designed by Phonosonics except where stated otherwise 


DESIGNS PUBLISHED IN P.E. 


AURORA (Apr./Aug. 71) Multichannel Sound Controlled Light 
Sjc’s (excl. SCRs), Rs, Cs, Cores, Pors., 8 ch., £17°75; 4. ch., £1015. Slider 
Ports and Knobs alternative extra, 8 ch., £3:70; 4 ch., £2:20. Power Supply 
(supplies 8 chans.), unstabilised, £2-85; stab., £3:65. PCB (4tin I tin) for 
Pre-amp and 4 Chans. incl. all pots, £2:35. PCB (4tin 64in) for PSU, 
Syne Gen, 8 cores, 8 SCRs, £1-35. 


A.F, SIGNAL GENERATOR (Noy. 72) 
S/c's, Rs, Cs, Pots, Sw’s €225. PCB(2Lin  4in) also holds Sw’s, 90p. 


BIOLOGICAL AMPLIFIER—Derails on request. 


CALLERCORD (Jul./Aug. 72) Automatic Answering Machine 
Sic’s, Rs, Cs, Pots, Switches, Relays, Transformer, £1215. PCg (4in 
7tin) holds circuic, relays, edgeconnectors, £1-50. Parrot Tape Recorder, 
£6-95. Pips Gen wich PCB, £1:50. 


DOOR BELL YODELLER (Apr. 71)—S/c’s, Rs, Cs, Pots, £4:20. 
Transformer, £1:30. Loudspeaker, 1-30. PCB (3in 34in), Hp, 


ELECTRONIC PIANO (Sept. 72 Jan. 73) 
Pre-Amp—Rs, Cs, Pots, £1:90. PCB as published, €1:20. Power Supply — 
Rs, Cs, €1:15. PCB as published, 95p. Pitch 1-12—Rs, Cs, £2:10 each ser. Pitch 
13—Rs, Cs, €1:50, Pitch PCB as published £1-85 each. Discounts for Qty. 


GEMINI STEREO AMP (Nov. 70/Mar. 71) Stereo Sets and PCBs 
Pre-Amp—Sic's, Cs, Pots, Maka-Sw’s—with 4W 2% M.O. Rs, £13:-45—with 
4W 5% C.F. Rs, €11-20.—with {W S% C.F. Rs, £10:75.—with Slider Pots and 
Knobs extra, £1-65. PCB (3}in lO#in) for kits with $W M.O. or {W C.F. 
Rs. Holds pots and Maka-Sw’s, £210. Main Amp—Rs, Cs, Ports, 4-30. 
PCB (3}in » Sin), £140, PSU—Rs, Cs, Pot, £3:70. PCB (2in x 4in), 75p. 


YOU MUST HEAR 


miniWISE audiLECT 
YOUR 
PERSONAL TUTOR 


Get PLEASURE from your CAREER or 
HOBBY through ORGANISED TUITION. 


YOUR PERSONAL TUTOR will give you rapid 
UNDERSTANDING—the key to SUCCESS 
in your own HOME and at your own SPEED 
Your FUTURE in RADIO, TV or ELEC- 
TRONICS could EASILY be much BRIGHTER. 
FOR DETAILS OF THIS UNIQUE METHOD 
just send us your name and address 
MINIWISE PRODUCTS 
FREEPOST (P), BLETCHLEY, BUCKS. 


(no one will call) 


INCLUDE ONLY £1°20 TO OWN A TRIAL 
LESSON* on a C90 cassette or L.P. Tape 
(state which) 


* Your money INSTANTLY REFUNDABLE if not 100°, convinced that 
this can be the tuning point in your hobby or career. 


THE NATURAL WAY TO LEARN 
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GEMINI STEREO TUNER (Apr. /Jun. 72) 
Rs, Cs, Pot, £3-20. PCB as published, £1-80. 

LOGICAL RADIO CONTROL (Dec. 7! /Jan. 72)—Sets incl. Rs, Cs, S/e's 
and Pots (where requ.) bur excl. |.C’s. Coder | and Clock Pulse Gen., £2:95. 
Coder 2A, £2:80. Coder 2B, £3. Decoder, 55p. PC8sas pub., 75p each. 


MODEL SERVO CONTROL (Feb./Mar. 72)—Sets incl. Rs, Cs, S/e’s and 
Pots (where requ.) but exel. |.C’s. Servo Amps: “A”, £1:-40; °B”, £2:55; 
“C"', £1-30.  Fail-Safe, 65p. PCBs as published: "A" and "'B", 60p each: 
“C" and Fail-Safe, 50p each. 

MICROPHONE MIXER (Apr. 69)—S/c’s, Rs, Cs, Pots, £2:90. 
and Knobs extra, £1-15. PCB (32in x 44in)—holds pors, £1:20. 

PHOTOPRINT PROCESS CONTROL (Jan./Feb. 72) 
Finds exposure, controls timing, stabilises mains voltage. 
S/c's, SCR, LOR, Rs, Cs, Pots, Relay, Sw, T/former, €7:60. 
also holds pots, relay, Keyswitch, £1:20 

SOUND SYNTHESISER—Derails on requesc. 


TAPE NOISE LIMITER (Feb. 72)—Mono Circuit 
Sic’s, Rs, Cs, Pot, PCB (I}in x Jin), £2:20. Regulared Power Supply (will 
feed 2 units) and PCB (I4in x 24in), £3-20. 

ULTRASONIC TRANSMITTER-RECEIVER (May 72) 
Rs, Cs, Por, S/c's, T/ducers, Relay, 9-95. Dual PCB (2in ~ Syin), 75p. 

VERSATILE LIGHT EFFECTS UNIT (Jun. 72)—Single Channel Sound 
Controlled Light—also has built-in variable strobe generator. S/c’s (excl. 
SCR), Rs, Cs, Pots, T/formers, Keyswitch, £8:85. PCB (Stin x Stin) also 
holds Pots, Sw, T/former (T/T7), £1-50. Slider Pots and Knobs (exct. 2$R Lin. 
—Rorary only), £1:10 extra 


SOME OTHER DESIGNS AVAILABLE 


REVERBERATION UNIT (Practical Wireless Nov.—Dec. 72) 

Sic’s, Rs, Cs, Slider Pots, T/former, 9in Spring Line Unit £9-70 (with rotary 
pots £8-55). (Wich I6in Unit extra £3-20). PCB (2in (iin) also holds 
sliders (compatible with publ. panel) £1:20. 

8 WATT AMPLIFIER (Practical Wireless Nov. 72) 
Main Amplifier—Rs, Cs, Pot (Mono Sec), £1. PCB (24in 
Pre-amp—S/c’s, Rs, Cs, Pots, Maka-Sw., Mono, £2:50; Stereo, £5:20. 
Pots and Knobs extra, Mono, £1:26; Stereo, £1:°52. PCB (34in 
{Stereo)—also holds all pots and Maka-Sw., £1:50. 

1.C.2-7W STEREO AMPLIFIER (Radio Constructor July 71) 
Rs, Cs, Pots, I.C's complete with heatsinks, €7:'50. PCB (4t¢in x Sin)— 
(Stereo) also holds Pots, £1-20. Power Supply, £2:85. Slider Pots and 
Knobs extra, £1:35. 

AURORA AUXILIARY CONTROL UNIT (2 variable frequency 
strobe generators and 4 variable amplitude frequency generators), 
Rs, Cs, Pots, S/e’s £3:25. Slider Pots and Knobs extra, 2:34. PCB (32in x 
Stin) holds al] generators plus pots, £1-35. 

THYRISTORS (400V P.I.V.) 
1A 50p. 3A SSp. 7A 70p. [6A 95p. 


Slider Pots 


PCB (34in x Stin) 


3in) (Mono), 60p. 
Slider 
Thin) 


Lists for these ond lotest new designs—send foolseap S.A.E. 
Orders: U.K. 10p P. & P. Overseas at cost. Mail Order only. 


Dept. P.E.2, 25 Kentish Road, Belvedere, Kent DAI? SBW 


COMPARE OUR PRICES 


Speaker Bargains &p Cartridges with standard fittings 

E.M.I. 13in x 8in 3, 8 & 15 ohms & atylii fp 
Plain 2-00 ACOS8 GP91/28C or GP91/38C stereo 
with tweeter 2-25 compatible 1-05 
twin tweeter 3-50 ACOS GP94 stereo ceramic 1-90 
Type 350 -20 watt with ACOS GP95 stereo crystal 1-35 
tweeter 8 ohms. P.P. 37p. 7:25 9THAC Sonotone stereo ceramic 

8in X Sin 3,8 & 15 ohms 1-30 (diamond) 2-00 

Jin X 4in 3 & 8 ohms 1-05 ACOS GP67/2C inono erystal 65 

FANE 8in 8 ohm, dual cone 2:30 ACOS (P101 compatible crystal 75 

CHLESTION in 15 ohm 150 19-TI Sonotone stereo crystal S0p 


GOODMANS l0in xX Sin 3 ohm 1-60 
BAKER GROUP 25 12 in 25W 


Postage Sp per cartridge 


8or 15 ohm 5-75 Amplifier Modules 
Postage 25p per speaker One valve chassis amplifier for record 
2$in 8 or 64 ohm P.P. 10p 50 player, 2W output, volume control and 


Tune control, on/oft switch, 23-60 (P. & 
P. 25p) 


Kit-form cabinets, teak 


(in X 10in x Gin) 2-75 3W mono audio module (transistor ised), 
with a I3in x 8in or Bin cut out £2-50 (P. & P. 10p). 
(12in X 12in Gin) with a 8in 15W mono audio module (transis: 
Sin or Bin cut ont. 2-25 torised), £3-95 (P. & P. 10p). 
(please specify cut ont) 3W stereo module (tLin watt/ehannel), 
Add 35p per Cabinet. for post & packing £3-75 (I. & BP. 10p) 
ot OW stereo module (2)in, watt/chamnel), 
Microphone Bargains gp Br Entei sahn 
MIC45 "ACOS™ metal care, se cee) 
crystal hand 95 NO STEREO PHONO SOCKET? 
CM 20 Crystal Hand 45 Headphone adaptor only £1-35 (P. & P. 
DX143 Dynamic, cassette-type 10p). 
stick 1-00 STE 
MIC60 “ACOS” stick crystal 1-00 Tapes-——""MYLAR” base finest quality 
CM70 nina stick metal, British made. 
ewitch crystal 1-45 3i 600ft 36) olin 1800ft 85p 
DM160 Dynamic uni-dir, Sin goort 45p Tin 1200ft 55p 
ball metal 3-75 din 1200ft 80p a 
Up1s30 50K /600 ohm uni-dir, S}in © 900ft 49p 7in =. 1800ft 80p 
al} metal 4-50 Slin 1200ft 8S) Tin 2400ft 95p 
TW209 Lesson dual imp ball ey an 9 eye : 
metal unt-dir 5-75 praia 
uitar mike 45 
Lapel type, crysta! 40 THIS MONTH'S 


SPECIAL OFFER 
Converts your battery operated 
radio or cassette recorder to mains. 
‘Binatone Battery Eliminator 


Postage 17p each 


Stereo Headphones 
De-Luxe finish 8-16 ohm matching imp. 
mono/stereo awitch complete with lead 


g i V out., only £1-99 
brent jack plug only £2-75 (P. & P. aes r TENE Be ous COmy, 
P)- 


ELECTRONICS 2222. shoo 


ALL OUR MERCHANDISE IS FULLY GUARANTEED 


Mail Order Dept. E2/73, 
P.O. Box 470, 
Manchester M60 480 
SEND 25p FOR 
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February 1973 


VARIABLE VOLTAGE TRANSFORMERS 


INPUT 230/240V a.c. 50:60 OUTPUT 
VARIABLE 0-260V 

All Types 

from } to 50 amp from stock. 


SHROUDED TYPE 
1 amp, £7.00 20 amp, £49-00 
2-5 amp, £8-05 25 arnp, £58-00 
5 amp, €11-75 37-5 amp, £82-00 
10 amp, £22-50 50 amp, £98-00 
15 amp, €25:00 
2-5 amp 
OPEN TYPE 
All carriage paid. 


(Panel Mounting) + amp, £4.75, 
1 amp, £7:00. 21 amp, £8-05, 


DOUBLE ENDED BLOWER UNIT 


Powerful, continuously rated, 2-speed. | 
Blades easily removable. Either 6 or = 
12 volt D.C. operation. PRICE Wy 
£1.75. P. & P. 25p 


12 VOLT D.C. MOTOR 


Powerful | amp. REVERSIBLE 
motor. Speed 3,750 r.p.m \ 
complete with external gear train 
(removable) giving approx. final speed of 
either (25 r.p.m. or 240 r.p.m. Size: 44in 
x 2tin dia. Either type price 95p inc. post. 


CONSTANT SPEED, PRECISION 
MADE 6 VOLT D.C. GOVERNED 
MOTOR 

Seven pole armature, ballrace bearing. 
2,750 r.p.m. Length 2, Dia. ji, Shafe 
length 4, Shaft dia. $/64. No load 40 mA. 
Normal: load 350 mA. Ideal for portable 
recorders, etc.,etc. Price £1-25P, & P. 10p 


ee 

REVERSIBLE SPLIT PHASE MOTOR 
250 r.p.m., 100-115/210-240V A.C., 2in.x lin. Ideal 
for rim-drive models, display, etc. Extremely 
powerful for size, including small capacitor. 75p 
post paid. 


a a I a RE 
PARVALU X TYPE SDI9 230/250 VOLT A.C. 
REVERSIBLE GEARED MOTORS 

30 r.p.m. 40 Ib. ins. 

Position of drive spindle 

adjustable to 3 different 

angles. Mounted on 

substantial cast alum- 

inium base. Ex-equip- 

ment. Tested and in 

first-class cunning order. 

A really powerful: motor 

offered at a fraction of 

maker's price. £6:30. P. & 

P. 50p. 


PARVALU X SDI.S/ 
86896/OJ 

230/250V A.C. 50 r.p.m. 7 |b/ 
in. Continuously rated. Less 
base. £6. P. & P. 30p 

TYPE: SDI.S/89400/OM 
230/250V A.C. 50 r.p.m. 22 Ib/in. 
rated, Incl. base. €7, P. & P. 30p. 
The above motors are new and unused. 


a a er 
PARVALUX TYPE SD2. 200/250 VOLT 
A.C./D.C. HIGH SPEED MOTOR_ 

Speed 9,000 r.p.m. approx. or 3,200 

r.p.m,. if used with built-in governor, 

or variable speed over a wide range 

if used in conjunction with our 

Dimmer Switch, illustrated below 

PRICE £1-75. P. & P. 25p. 


600 WATT DIMMER SWITCH. 
Easily fitted. Fully guaranteed by 
makers. Will control up to 600W of ali 
lights except fluorescent at mains 
voltage. Complete with simple in- 
structions, £3 incl. P. & P. 


i: HOUR TIMER 


Can be adjusted to give a switching 

delay of between 4 hr. to 24 hrs 

Driven by 200/250V A.C. synchronous 

motor. !5 amp c/o contacts. Mfg. Crater Controls 
Ltd. Supplied with scale calibrated 0-10 (2 hrs, 
per division). Brand New. £1-75. P. & P. 25p. 


HONEYWELL PROGRAMME TIMERS 


240V. A.C. 5 r.p.m. motor 

Each cam operating a c/o 
micro switch. Cams are 
individually variable, allow- 

ing inumerable combinations. 
Ideally suited for machinery 
control, automation, ete. 

Also in the field of encertain- 
ment, for chaser lights. 
animated displays, etc. 

15 cam model €5:75 +25p. P. & P. 
10 cam model £4:75 + 25p. P. & P. 
2 cam model with 15 r.p.m. motor £1:75 + 25p. 


Ps & iP. ————— 

SIMPLE 12 CAM PROGRAMMER with 4 
adjustable cams and 8 that may be profiled to 
individual requirements, available with [5 or 13 


c.p.m. motor, £3-50 + 25p. P. & P. 


Type: 


Continuously 


— 


All Mail Orders—Callers—Ample Parking 
Dept. PE2, 57 BRIDGMAN ROAD 
CHISWICK, LONDON W4 5BB 

Phone 01-995 1560 


Showroom open Mon.-Fri. 
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36¥ 30 AMP. A.C. or D.C. 
VARIABLE L.T. SUPPLY UNIT 
INPUT 220/240V a.c 


a Se 
0,08 
"Or, 
: 

OUTPUT CONTINUOUSLY amy EEE 
VARIABLE 0-36V 


Fully isolated. Fitted in robust metal case with Volt- 
meter. Ammeter Panel Indicator and _ handles. 
Input and output fully fused. Ideally suited for 


Lab. or Industrial use. £68 plus £2P.& P. 
MOTOROLA MAC II/6 PLASTIC 
TRIAC 400 PIV. 10 AMP 
Now available EX STOCK. Supplied wich full data 
and applications sheet. Price £1-05. P. & P. 7p. 

Suitable DIAC (RCA 40583) 30p each. 


STROBE! STROBE! 


Build a Strobe Unit, using the latest type Xenon 
white light flash tube. Solid stare timing and 
triggering circuit. 230/250V a.c. operation. 
EXPERIMENTERS’ ECONOMY KIT 
Speed adjustable | to 30 flash per sec. All 
electronic components including Veroboard 
$.C.R. Unijunction Xenon Tube and instructions 
€6-30, plus 25p P. & P. 

NEW INDUSTRIAL KIT 
Ideally suitable for schools, 
Roller cin printed circuit. New trigger coil, 
plastic thyristor. Speed adjustable 1-80 f.p.s. 
approx. | output of Hy-Lyghr. 

Price £1050. P. & P. SOp. 

HY-LYGHT STROBE MK wt 

Designed and produced for use in large rooms, 
halls and the photographic field and utilises a 
silica tube, printed circuit, also a special trigger 
coil. Speed adjustable 0-20 f.p.s. Light output 
approx. greater than many (so called 4 Joule) 
strobes. £1200. P.& P.S0p. SPECIALLY 
DESIGNED. 


THE ‘SUPER’ HY-LYGHT KIT 


Approx. four times the light output of our well 

proven Hy-Lyght strobe. Incorporating: 

@ Heavy duty power supply. 

@ Variable speed from I-13 flash per sec. 

@ Reactor control circuit producing an intense 
whice light. 

Never before a Strobe Kit with so HIGH an 

output at so LOW a price. ONLY £20 plus 

75p P.& P 

ATTRACTIVE, ROBUST, FULLY VENTI- 

LATED METAL CASE specially designed for 

the Super Hy-Lyght Kit including reflector 

£7-00 P. & P. 45p. 

For Hy-Lyght Kit including reflector. £4:00. 

T-inch POLISHED REFLECTOR 

Ideally suited for above Strobe kits. 

P. & P. 13p or post paid with kits. 


laboratories, etc. 


Price 53p. 


RAINBOW STROBE FOUR LIGHT 

CONTROL MODULE 
In response to numerous requests, we now 
offer a mains operated fully isolated shore- 
circuit-proof ready-built module. with 
variable flash race. It will operate four of our 
Hy-Lyght or Super Hy-Lyght Scrobes ineither 
|, 2, 3, 4 sequence; 2+2; or ail together. 
Fantastic effects with or without colour 
filters. Modules can be connected together to 
operate 8 or 12 Strobes. Will work on long 
runs of up to 50 yards, so that your Strobes 
can be spaced out for maximum effect. Size 
of module is 5.6 Ifin. easily fitted into 
your own equipment, or into a separate case, 
Thoroughly tested and relable. Complece 
with full connection instructions. Price: 
£18-50 plus 25p. P. & P. Send S.A.E. for 
details 


COLOUR WHEEL PROJECTOR 


Complete with oil- 
filled colour wheel. 
100 watt lamp. 200/ 
240V AC. Features 
extremely efficient op- 
tical system. £18-50+ 
35p. P. & P._ 6 INCH 
COLOUR WHEEL. 
As used for Disco 
lighting effects, etc. 


BIG BLACK LIGHT 
400Watt. Mercury vapour 
ultra violet lamp. Outer bulb 
designed to absorb visible 
light and transmit u.v. rays 
Extremely compact and 
powerful source of u.v. 
Innumerable industrial appli- 
cations also ideal for stage, 
display, discos, etc. P.F. ballast 
is essential with these buibs. 
Price of matched ballast and 
bulb £1600. P. & P. 50p. 
Spare bulb £7-00. P, & P. 30p. 
BLACK FLUORESCENT U.V. TUBES 
4fc. 40 watt. Price £5-80 incl. P. & P. (For 
use in standard bi-pin fluorescent fittings). 
MINI in. 6 watt black light U.V. tube. 


SERVICE 
TRADING CO. 


Price £5-75 inc. p. & p. 


STROBE! 


Superior Quality Precision Made, 
NEW POWER RHEOSTATS 


100 WATT. I ohm, 10A; 5 ohm, 

4:7A; 10 ohm, 3A; 25 ohm, 2A; 

50 ohm, 1:44; 100 ohm, 1A; 

250 ohm, 0:7A; 500 ohm, 0:45A; 1 kQ, 280 mA; 
1-5 kO, 230mA; 2-5 KO, 2A;3-5kO,5k0, 140mA, 
Diameter 3tin Shaft length gin, dia. Hin. All at 
£1-65 each. P. & P. 74p 

50 WATT. 1/5/10/38/30)100)250/$00/1/1- $/2:5/5ka. 
All at £1-15 each. P. & P. 

25 WATT. 19/28/$6/100/250/00/500/1 11 5/2:5/3-S/ 
SkQ. All at 90p each. P. & P. 74p. 

Black Silver Skirted knob calibrated in Nos. 1.9. 
I4in. dia brass bush. Ideal for above Rheostats, (8p ea. 


RELAYS siemens, PLESSEY, Etc. 


MINIATURE REC ANS: 


Col.(1) | 2 3 

Coil ohms —— 
Col. (2) rae 
Working 4¢lo 

d.c. volts 4M 2B 
Col. 3 4c/o 
Contracts 2 c/o HD 


6M 
Col. (4) | c/o HD 
Price 


& clo 
c/o 
HD= 2,500 6M 
Heavy duty | 2,400 4 c/o 
*Incl. Base | 9,000 

Post paid. ISk 6M 


2 clo 
12 VOLT D.C. RELAY 140 ohm coil 


Type |: Three sets c/o contacts raced at 5 amps. 78p 
incl. P.& P. (Similar to illustration below.) 

Type 2: One set of c/o contacts. 60p incl. P. & P. 
Type 3: 4-8 volt, 3 c/o HD, 67 ohm coil. 78p. 


‘DIAMOND H’ 230 VOLT A.C. 
RELAYS (Unused) 

Three sets c/o contacts rated at Samps. 
PRICE: 50p. P. & P. l0p. (100 lots 
£40 including P. & P.) 


230 VOLT A.C. RELAYS MFG. KEY SWITCH 
One set c/o contacts rated at 7°5 amps. Boxed. 
PRICE: 40p. P. & P. 5p. (100 lots £32 inc. P. & P.) 


MINIATURE LATCHING RELAY 
Manufactured by Clare-Elliort Ltd. Type F. 2 c/o per- 
manent latching in either direction. Coil 1150 ohm, 
15-30 Volt D.C. Size =” high, 2° wide, #" thick. Come 
plete with 3° leads. New 73p, incl. Pp! &P. 


UNISELECTOR SWITCHES 


NEW 4 Bank 25 Way 
C. operation. e 
P. & P. 2Sp. 6 Bank 25 Way 
.c. £650, P. & P. 25p. 
8 Bank 25 Way, 24V dic. 
operation. £7-62 plus 25p. P. & P. vere 


“HONEYWELL” PUSH BUTTON, PANEL 
MOUNTING MICRO SWITCH ASSEMBLY 
Each bank comprises a c/o rated at 

{Oamps240V. A.C. Black knob | in. 

Fixing hole § in. ONE bank 30p; 

TWO bank 40p; THREE bank 

55p; incl. P. & P. Quot. for quantity. 


‘HONEYWELL’ LEVER OPERATED 
MICRO SWITCH = 
1S amps 250 volt A.C. ¢/ con- 
taces. Types N39, N95, N100, 
Ni01 NEW in maker's carton. 
PRICE: 10 for €1-90 incl. P. & P. 


MICRO SWITCH 


Samp c/o contacts. Fitted with 
removable metal panel 
assembly. Ex. P.O. 20 for Ell inc. 
post. (Min. order 20.) 


Very special offer 


AMMETERS NEW! 2}in. Flush 
round. Available in D.C. Amps I, 5, 15, 
20 or A.C. Amps |, 5, 10, 15, 20. both 
types €1:75 inci. P. & P. 0-300V. A.C. 


NEW! 


£1-90 incl. P. & P. 

INSULATION TESTERS 

Test to 1.E.E. Spec. Rugged metal 

construction, suitable for bench or i 

field work, constant speed clutch. / 

Size L.Bin, W.4in, H.6in, weight 6lb. 

1,000V, 1,000 megohms, £34:00 

carriage paid. a 

500V, 500 megohms, £28 inci. P. & P. = 
50in | ELECTRONIC PROJECT KIT 

50 easy to build Projects. No soldering. no 

special tools required. The kit includes Speaker, 

Meter, Relay, Transformer. plus a host of other 

components and a S6-page instruction leaflet. 

Some examples of the 50 possible Projects are: 

Sound Level Meter, 2 Transistor Radio, Amplifler, 

etc, Price €7-75. P. & P. 30p. 


Personal callers only. Open Sat. 


9 LITTLE NEWPORT STREET 
LONDON WC2H 73J 
Phone 01-437 0576 


169 


FOR 
RAPID 
SERVICE 


TRANSFORMERS 

all with 0-250 Volt primaries 

Miniature 

MM6 6V, 500mA + 6V, S00mA 

MMI2 12V, 250mA + 12V, 2S0mA 

MM20 20V, 1S0mA + 20V, 1SOmA 
£1-29 plus 13p p. & p. 

LT 


LT16:3V, )-5A—75p plus i8p p. & p. 
LT26-3V, 3A—87p plus 26p p. & p. 

LT3 12V, |-SA—87p plus 26p p. & p. 
LT4 12V, 3A—£1-32 plus 30p 


p. & p. 
LTS 9-0-9V, 0SA—75p plus 2Ip 


p. & p. 
LT6 12-0-12V, |A—95p plus 26p 
p. & p. 
Multi-tapped 
MT30/2 0-12-15-20-24-30V, 2A— 
£1-95 plus 30p p. & p. 
MT60/! 0-5-20-30-40-60V, |A— 
£2-10 plus 30p p. & p. 
MT60/2 0-5-20-30-40-60V, 2A— 
£2-95 plus 34p p. & p. 
Charger 
CT/Ot |A—€1-05 plus 26p p. & p. 
CT/02 2A—£1-30 plus 30p p. & p. 
CT/03 4A—£1-60 plus 30p p. & p. 
Secondaries—O-5-11-17V. 
Speaker Matching 38-160 
Example: 16Q speaker to 8Q 
amplifier. 90p plus 20p p. & p. 


SEMICONDUCTORS, etc. 
Zeners—-400mW, I5p; |-SW, 22tp 
L.O.R.—ORP12, 56p 
$.C,R.—400 P.I.V., 3:0A, 57p 
Bridge rectifier—40 P.I.V., 
30p 
Bridge rectifier—200 P.I.V., 
50p 
Transistor sockets—7p 
D.LL. $C. sockets—14 pin, 20p; 
16 pin, 20p 
1N4001—S0 P.I.V., |-0A, 6p 
1N4002-—-100 P.I.V., |-0A, 7p 
1N4003—200 P.I.V., 1-0A, 8p 
1N4004—.400 P.I.V., 1-0A, 9p 
IN4005—600 P.I.V., |-0A, I2p 


ALUMINIUM BOXES 

with lids and screws 
L. W. OD. Price p.& p. 
5tin 2tin Itin 
4in 4in Efin 
din 2tin rs 
Stin 4in Itin 
din 2tin 2in 
Bin lin lin 
Gin 4in 2in 
Jin Sin 2tin 
Bin bin 3in 
10in Tin 3in 


* These sizes fit 
standard 
veroboards 


EQUIPMENT CASES in plain 


aluminium Gy sloping front panel. 

qype H. D. Pricep.&p, 
1 2in sha 2tin 45p 

$F2 in 7tin 3hin 60p 

SF3 2in Sin 4hin 75p 

Stove - enamelled _ 

silversgrey ham- = 

mer finished, 25p : 

extra. 


CONSOLE CASES 

in plain aluminium, ideal for mixers, 

instruments, etc. 

Type W. A BC D Price p. & p. 
inininin 
9 Hi . 30p 
Sar . 30p 
9 342 3 £1-72 300 

id 


ISA, 
2-0A, 


VEROBOARD 
1 O15 
matrix matrix 
22, 


Pea eer size, packet of 36, "ep 


ELECTROLYTICS 

450V 1 ,000uF 

450V 1000. F 

350V 2'000uF 

450V 2/000uF 

450V 2)S00uF 
25V 2'S00uF 
50V 3000uF 

450V 5,000uF 
50v 5/000uF 
25V 8-8 uF 
Sov 8-1 6uF 
25V 16-16uF 
SOV 16-32uF 
25V 32-32uF 
50V 25p 50-SouF 


MINIATURE ELECTROLYTICS 
A7uF 16V 
47uF 25V 
68uF 16V 

100uF 10V 
220uF 16V 
330uF 16 
470uF 10V 
1,000uF 16V 
NS00uF 16 


CASSETTE OWNERS! 


For Philips and simitar cassecte recorders. 
PUI2 Power unit for connection to 
12V +or—€E GH electrical 
systems, giving 74£V, stabilised 
output £3. 25 
PUI4 As above but switched for 
re 6V, 7£V or 9V output. £5:10 
5 Mains power supply, ourput 
TH dc. £1.95 
All units are complete with cable and plug 


CASSETTES 

Top quality British made, low noise, complete 
with transparent library cases— 

C60—40p; C90—55p; C120-—70p 


BATTERY ELIMINATORS 
suitable for transistor radios and similar light 
current equipment 
PP6 Input 240V a.c. Output 6V d.c 
PP9 Input 240V a.c. Output 9V d.c. 
Price £1-50 plus I2p p, & p. 


ILLUSTRATED 
CATALOGUE 


Post Free 15p 


CONTROLS, Log. or Lin. 
Single, less switch, I5p 
Single, O.P. switch, 24p 
Tandem, less switch, 40p 
5kQ, 1OkM, 25kQ, SOkQ, 
$00k2, IMQ,2M2 


100kN, 250k0, 


RESISTORS 

Carbon 

All S%, high-stability, E12 values. iW, Ip; 
EW, lip; LW, 4p; 2W, 6p 

Wire-wound 

5SW, tOp; IOW, t2p 


SWITCHES 

Toggle switches, standard size 
SW20—S.P.S.T. (8p; SW21—O.P.0.T. 23p. 
Push Button, miniature, SW1|—I3p. 
Wafer switches (rotary)—24p each. 
SW4—I pole, 12 way. SWS5—2 pole, 6 way. 
SW6—3 pole, 4way, SW7—4 pole, 2 way. 
SW8—4 pole, 3 way. 


BONDED ACRYLIC FIBRE 


B.A.F. wadding, I8in wide, lin thick. 
ideal tining for speaker enclosures. 30p per 
yard. p. & p. one yard |2p; each extra yard 4p. 


TYGAN top quality loudspeaker covering 
material. Please send 6p for samples, sizes and 
prices. 


MAGNETIC COUNTERS 


Brand new, neat, 48 volt, 
S digit counters. 60p 


PLUGS 


Car aerial 


DEPTFORD BROADWAY, LONDON, 


GARLAND BROS. LTD 


SES GQN 


2 pin (speaker) 


3 pin 
.4 pin 
- Spin, 
» 5 pin, 
- 6 pin 


180 
240° 


Jack, 24mm unscreened 
Jack, 2mm screened 
Jack, 3{mm unscreened 
Jack, 3mm screened 


Jack, din unscreened 
Jack, tin screened 

Jack, stereo, unscreened 
Jack, stereo, screened 
Phono, plastic top 
Phono, placed metal 


Car aerial 
Co-axial, surface 
Co-axial, flush 


Wander, red or black 
Banana 4mm, red or black 


LINE SOCKETS 


Car aerial 
Co-axial 


O.1.N. 2 pin (speaker) 


O.1.N. 3 pin 
O.I.N. § pin, 


O.I.N. 5 pin, 


Jack, 34mm 


Jack, sin screened 
Jack, stereo, screened 
Phono, plated metal 


180 
240° 


Jack, tin unswitched 

Jack, tin switched 

Jack, stereo, switched 

Phono, single 

Phono, 20na strip 

Phono, 3 on a strip 

Phono, 40n a strip 

Wander, single, redor pine sp 
Wander, twin strip p 
Banana 4mm red, or black 6p 


CAPACITORS 


2:2pF 
3:3pF 
SpF 
{OpF 
1OpF 
I5pF 


500V 
500V 
500V 
125V 
500V 
125V 
500V 
S00V 
125V 
500V 
500V 
SooV 
t25V 
Soov 
500V 
12SV 
500V 
500V 
500V 
125V 
500V 
500V 
500V 
125V 
500V 
SOOV 
500V 
125V 
500V 
SOOV 
SOOV 
500V 
\2sv 
S00V 
500V 
500V 
500V 
12SV 
500V 


MAIL ORDERS 


charge shown against them. 
the charge ts I2p for any setection. 


0:0027uF 
0-003 uF 

0-0033uF 
0:0033uF 
0:0033uF 
0-0036uF 
0:0047uF 
0-0047 uF 
0:0047 uF 
0:00474F 
0-005uF 

0-005 uF 

0:0068uF 
0-0068uF 
0:0068uF 


500V 
SO00V 
125V 
500V 
1,000V 
500V 
125Vv 
500V 
500V 
|,000V 
100V 
SOOV 
125V 
500V 
500V 
125V 


S/M =silver mica 1% tol. 
P.S.=polystyrene 24% tol. 
MOC—a.c. rating =300V. 
M.F.=Mullard min. foil. 
Cer. =ceramic, 


Some items have a post and packing 
Where p. & p. is not shown 
When both classes of 


goods are ordered the charye is [2p plus any p. & p, charges 


shown. 


(Overseas extra.) 


Telephone 01-692 4412 
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LLP. (Electronics) Ltd 


THE HY41 


The HY41 supersedes the popular ti¥40 introduced by ILP last year. This highly improved 
HEP. module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at 
Bower Pack | 1KHz into 8 ohms!} and is electronically and mechanically compatible with the HY 40. 
rower Pach | 
{| JP Ya) ! With this important improvement the HY4i retains ali of the quality characteristics found in 
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive 
Lt234s5678 manual are included in the basic kit. No further components are required to construct a complete 
power amplifier of extremely high performance sufficiently versatile to provide power not merely 
for Hi-Fi but also for public address systems and industry 
The free manual gives a full circuit diagram of the HY41 and its various applications including 
a complete stereo amplifier 
Like its predecessor the HY 41 is based on conventional and proven circuit techniques developed 
over recent years 


OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts 
R.M.S. continuous. 

LOAD IMPEDANCE: 4-16 ohms. 

INPUT IMPEDANCE: 30K ohms at 1KHz 

VOLTAGE GAIN: 30db at 1KHz 


TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%) 
at 1KHz 

FREQUENCY RESPONSE: 5Hz—SOKHz + 1db 

SUPPLY VOLTAGE: + 22.5volts D.C 

SUPPLY CURRENT: 0.8 amps maximum 


PFICE: inc. comprehensive manual, P.C. board, five extra components and P. & P 
MONO: £4.90 STEREO: £9.80 


UNIQUE HYBRID PRE-AMPLIFIER 

The HY5 has rapidly established a position in the WORLD as the sole hybrid 
pre-amplifier to contain all feedback and equalization networks within an integrated 
pre-amplifier circuit. 

Supplied with the HY5 are two stabilizing capacitors and by the addition of 
volume, treble and bass potentiometers it is ready for use. 

Internally the HY5 provides equalization for almost every conceivable input, the 
desired function is achieved by use Of a multi-way switch or by direct interconnection, 

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it 
to be run off any unregulated power supply from 16-25 Volts and a balance circuit 
which, when linked by a balance contro! to a second HY5, forms a complete stereo 
preamplifier. 

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5 
combines extremely low noise with a high overload capability. When used in con- 
junction with the HY41 and PSU45 forms a completely intergrated system 


INPUTS OUTPUTS 
Magnetic Pick-up (within +1db RIAA curve) Main Pre-amp output 500mV 

2mvV. 47K Direct tape output 120mV 
Tape Replay (external components to suit 

head). 4mV. 47KQ ACTIVE TONE CONTROLS (Bexendall) SUPPLY CURRENT 
Microphone (flat) 10mV. 47KQ Treble + 12db 6mA approx 
Ceramic Pick-up (equalized and compen Bass + 12db OVERLOAD CAPABILITY 

satable) 20—2000mV. variable INTERNAL STABILIZATION better than 26db On most sensitive input 
Tuner (flat) 250mV. 100K {2 Enables the HY5S to share an unregulated infinite on tuner and auxl 
Auxiliary 1 250mvV. 47K 2 Supply with the Power Amplifier OUTPUT NOt : 
Auxiliary 2 2—20mV. 100K (2 SUPPLY VOLTAGE SD er arer ere 

16-25 volts 
PRICE: MONO: £3.60 STEREO: £7.20 


POWER SUPPLY PSU45 


The versatile P.S.U.45 is designed to supply your HY41's +H Y5’s in stereo or mono format 


Specification 


Input: 200—240 Volts. 
Output: + 22.5 Volts at 2 amps 
Overall Dimensions: L. 7; D. 3.8"; H. 3.1" 


PRICE: £4.50 inc. P. & P. 


CROSSLAND HOUSE NACKINGTON: CANTERBURY “KENT 
CANTERBURY. 63218 
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BEDFORD ELECTRONICS 


2 GROVE PLACE, BEDFORD 


(continuation. of Lurke Street) 


Tel.: Bedford 51961 


MULLARD C296 POLYESTER FILM CAPACITORS 


400V; 0-001, 0-0015, 00022, 0-0033, 0-0047, 23p, 0-0068, 0-01, 0-015, 0-022, 
0:033, 3p. 0:047, 0-068, 0:1, 4p. 0-15, 53p. 0-22, 7p. 


12p. 
160V; 0-01, 0-015, 0-022, 0-033, 0-047, 0-068, 3p. 0-1 
4ip. 0:33, 54p. 0:47, 7p. 0:68, 10p. 1-0, I2p. 


0-33, 
Jip. 0 


10ip. 
15, 4p. 0-22, 


0-47, 


MULLARD C280 METALLISED FILM CAPACITORS 250V 
0-01, 0-015, 0-022, 3p. 0-033, 0-047, 0-068, 3ip. 0-1, 4p. 
0-33, 6p. 047, 7ip. 0-68, 10p. 1:0, I2p. 1-5, 18p. 


0-15, 0:22, 44p. 
2:2, 2Ip. 


E12 Series 22pF-1,000pF, I$p. E6 series 0-0015~0-01 
0-047, Zip. 


CERAMIC CAPACITORS 50V (Square plaquette body) 
, 2p. 6 


six cylinders, 


series 0-015- 


2,20p, 0:47, 22p. 


HIGH VOLTAGE CAPACITORS 1000V d.c. (300V a.c.) 
es 90-0022, 0:0033, 0-0047,7p. 0 0068, 0-01, 0-022, 10p. 


0-047 ,0 |, I2p. 


POLYSTYRENE CAPACITORS 125V, 24% 


1000, 34p. 


Values in pF: 5, 10, 15, 22, 33, 47, 56, 68, 100, 150, 220, 330, 470, 560, 680, 820, 


warm-up and 


22/16, 47/6:3, 100/3, 5p. 


SOLID TANTALUM RESIN DIPPED BEAD CAPACITORS 
MF/V; 0-1/35, 0-22/35, 0:47/35, 1:0/35, 2-2/35, 47/35, 10/63, 10/16, 10/25, 


1500/16, 2200/10, 3300/63, I8p, 


MULLARD 015/016/017 ELECTROLYTICS (Replaces €426/C437) 

BF/V: 1/63, 1-5/63, 2-2/63, 33/63, 4-7/63, 68/63, 10/25, 10/63, 15/10, 15/63, 
22/25, 22/63, 33/16, 33/40, 47/10, 68/16, 100/4, 100/10, 100/25, 150/16, 220/16, 
He 47/63, 470/6°3, Sip. 68/63, 330/16, 9p. 100/63, 
1300/6-3, Vip. 220/63, 470/40, 1000/16, I5p. 330/63, 


RESISTORS 

Type Tolerance Range 
ISKRA 1/2W 5% 4R7-2M2 
ISKRA |/2W 10% 3M3-10M 
MULLARD |/3W 10% IR-3R9 
MULLARD 1/5W 5% 4RT-I1M 
METAL FILM |W 5% 27R-IM 
WIREWOUND 2:5W 10% R22-R33, R47 
WIREWOUND 2:5W 5% IR-270R 


PRESETS 100R, 250R, SOOR and Decades to 5M, O-1W, 


E12 


7p 
5p. 0-25W, 6p. 


FULL CATALOGUE ON REQUEST. 


-N-T-E-R-L-O-C-K-I-N-G 
PLASTIC STORAGE DRAWERS 


Newest, neatest 5 Sizes 
system ever ALL INTERLOCK 
devised for storing small 

parts and components : 

resistors, capacitors, diodes, transistors, 
etc. Rigid plastic units interlock together 
in vertical and horizontal combinations. 
Transparent plastic drawers have label slots/ 
removable space dividers. Build up any 
size cabinet for wall, bench or table top. 


BUY AT TRADE PRICES ! 
SINGLE UNITS (1D) (Sins x 2}ins x 
2hins), £1-:35 DOZEN. 

DOUBLE UNITS (2D) (Sins x 4}ins x 
2zins) £2-25 DOZEN. 

TREBLE (3D) £2-35 for 8. 

DO UBLE TREBLE 2 crawers, in one outer 
case (6D2), £3°65 for 8, EXTRA LARGE 
SIZE (6DI) £3-30 for 8, 

PLUS QUANTITY DISCOUNTS ! 
Orders £5 and over DEDUCT 5% in the £ 


Orders £10 and over DEDUCT 73% in the £ 
Orders £20 and over DEDUCT 10% inthe £ 


PACKING/POSTAGE/CARRIAGE: Add 35p 
to all orders under £5. Orders £5 and over, 
packing/postage/carriage free. 


QUOTATIONS FOR LARGER QUANTITIES 
ALL PRICES TAX PAID 


VE (Dept. PE2) 124 Cricklewood 
I OR Broadway, London, N,W.2 
. _ Tel. 01-450 4844 


172 


Post and packing |0p on orders under £2; overseas at cost. 


500W, 


Prim. 


£2-18; 


£9-40; 


21-15; 


(EL34 


£7-20; 


8in x 


100. 


PRACTICAL ELECTRONICS 
“SCORPIO” ELECTRONIC PSYCHODELIC LIGHTING 


IGNITION SYSTEM 


This Capacitor-Discharge Electronic 
Ignition system was described in the 
November and December issues of 
Practical Electronics. It is suitable 
for incorporating in any |2V ignition This uni¢ represents a natural pro- 
system in cars, boats, go-karts, etc., gression from our phenomenally 
of either pos. or neg. earth and upto successful Mk. | and 2 Unies. As 
The original coil, before the drive voltage is derived 
plugs, points and contact-breaker directly from the amplifier output 
capacitor fitted in the vehicle are or across the speakers. The unic 
used. No extra or special com- converts the audio frequency sig- 
ponents are required. nals into a three-coloured light 
Helps to promote easier starting display; the colour depending on 
{even under sub-zero conditions), the frequency of the signal and the 
improved acceleration, better high- intensity on the loudness of the 
speed performance, quicker engine audio source. 


economy. Eliminates excessive con- sional fibre-glass  printed-circuit 
tact-breaker point burning and the board material and uses latest full- 
need to adjust point and spark-plug wave triac circuitry. There is a 
gaps with precision. master-level control, together with 
Construction of the unit can easily independent sensitivity controls for 
be completed in an evening and each channel. The original minimum 
installation should take no longer ambience light level controls have 
than half an hour. A complete been redesigned permitting their 
complement of i 
supplied with each kic together from max. to zero at the turn of a 
with ready-drilled — roller-cinned knob. R.F.l. suppression is now 
professional quality fibre-glass incorporated as standard as well as 


UNIT Mk. 3 


improved fuel The unit is constructed on profes- 


components is use as faders; allowing dimming 


150/63, 680/16, printed-circuit. board, custom- provision for D.J. " Pulse-Flash "’ 
680/40, 1000/25, wound transformer and fully- controls. The choice of two inputs 
machined die-cast case. All com- enables operation from both high 
ponents are available separately. and low power amplifiers. Max. 
i Case size 7tin Atin 2in. power I-5kW per channel at 
Price each approx. 240V a.c 
Ip Complete assembly and wiring Complete assembly built and tested. 
tp manual 25p, refundable on purchase Size 9in Tin 3in. Price £25 
2 of kit. Price: €10-50 plus 50p P. & P. carr. paid. 
Vip 
9p DABAR ELECTRONIC PRODUCTS 


98a Lichfield Street, Walsall, Staffs. WSI 1UZ 
TELEPHONE: WALSALL 34365 TELEGRAMS; DABELEC Walsall Staffs. 


OSMABET LTD. ‘vincnes Stier things 


AUTO-TRANSFORMERS 


£885; 750W’, £12; 1,000W, £15; 1,500W, £21; 


2,000W, £27; 3,000W, £37-50, 4,000W, £52-50. 
LOW VOLTAGE TRANSFORMERS 


200/240V a.c. 6-3V 1:5A, £105; 34, £1-30; 


6A CT £2-05; 12V 156A, £135; 3A CT, £215; 6A 
CT, £2-80; 18V 1-5A CT, £2-16; 24V 1:5A CT, 


3A CT, £2-80; SA, £4-30; 8A, 26-75; 12A, 
40V 3A CT, £3-75; 50V 6A CT, £10. 


MIDGET RECTIFIER TRANSFORMERS 
For FW rect., 200/240V a.c. 9-0-9V 0-3A, 12-0-12V 
0:25A or 20-0-20V 015A, £1-45 each; 9-0-9V 14, 


12-0-12V 1A or 20-0-20V 0-754, 21:35 each, 


O/P TRANSFORMERS FOR POWER AMPLIFIERS 
P.P. sec. tapped 3-7-5-15 ohms, A-A 6-6 Kn 30W 
(KT66, etc.), £4-65; A-A 3Kn 50W, 87-50; 1LOOW 
“KT88, etc.), £12'50. Multi O/P LOW, 22-25. 
MAINS TRANSFORMERS POWER AMPLIFIERS 
Prim, 200/240V a.c., TX6 sec, 425-0-425V 500 Ma, 
6-3V CT 6A, 63V CT 6A, 0-5-6 3V 3A, 214-25; 
TX1 425-0-425V 250Ma, 6-3V CT 4A, 6-3V CT 4A, 
0-5-6:-3¥ 3A, £8. 25UV 100Ma, 6:3V 2A, 22:70. 
G.E.C. 
Covering valve amplifiers of 30 to 400W, with price 
list of transformers and chokes specified, 30p. 
Bernards Amplitier Manual, 5 to 1,000W, 765p. 
LOUDSPEAKERS FOR POWER AMPLIFIERS 
FANE 15W w/tweeter, £4-99; 50W, 210-90; 60W, 
212-90; 100W, £22-50; BAKER 25W, £6-40; 35W, 


MANUAL OF POWER AMPLIFIERS 


Hi-Fi Major Module, 20W W/Tweeter and 


Xover 30-17kHz, £9-20: EMI 13in x Sin, £2-25; 


din 8n, 21-85; Goodmans Tweeter 3Q, £2. 


LOUDSPEAKERS 

2gin 16n, 2$in 25n, 3in 30n, 75p: 34in 3 or Ldn, 
din 8 or J5n, din 3, 
25n, £1:05 each; 
4in 3 or 15n, 8 X 2fin 3n, 21-25; 8in x Sin 3, 8, 15 
or 25n 21-60; lvin 15Q, £2:50; 10 x 6in 30, £2-25, 
SPEAKER AUTO MATCHING TRANSFORMERS 
12W, 3 to 8 or 15n, up or down, £1-05. 

BULK TAPE ERASERS 

Instant erasure, tape spools, cassettes, demagnetises 
tape heads a.c. 200/240V, 22-50 plus 25p P. & P. 
RELAYS Bub mini, 
15, 20 or 30V d.c., 
12¥ DC FLUORESCENT LIGHTING 

Silicon transistor invertor for 20W tube, £5-75. 
PAPER CONDENSERS 

Tubular W/E 2-2 mfd, 250V Xovers, etc., 15p, 25 


15 or 25n, Sin X 3in 3, 8, 15 or 
n 3n,6in X din 8 or 25n, Zin x 


9V, 2509. 
C.0's 50p each. 


Block 4 mfd, 800V, 75p, 1,500V, £1-25. 
Carriage extra on all orders, etc. 


8.A,E. ENQUIRIES-LISTS, MAIL ORDER ONLY 
46 Kenilworth Road, Edgware, Middx: HAS 8YQ 


Tel. 01-958 9314 


SINCLAIR EQUIPMENT— 
IC12 £2-00 
Z50 £4-25 
PZ5 £3-97 
230 £3-50 


Project 60 } 
tuner £1680 |- Stereo 60 £7:80 


AFU £4-50 Project 605 £1900 


S-DECS AND T-DECS 


S-DECS £140 
T-DECS £2:80 
HDECA £3-00 


16 dit Ic 
carriers £1:°25 


SINCLAIR EXECUTIVE 
CALCULATOR 


Weighs only 2307. Fits the pocket. Runs for 3 
months average use on one set of tiny hearing 
aid batteries. Contains 7000 transistors.Brilliant 
8 digit display. Adds, subtracts, multiplies and 
divides. Constant multiplier facility. Floating 
point or fixed point with 2, 4 or 6 decimal places. 
Subject to manufacturer's complete 5 year guar- 
antee. Comprehensive after sales back up is 
supplied by Sinclair's famous service dept. If 
any Executive purchased from us fails to give 
satisfaction and is returned undamaged in 10 
days we undertake to refund the whole purchase 
price. 

SAVE £10. 

OUR PRICE ONLY £69 (List Price £79). 


SWANLEY ELECTRONICS 

32 Goldsel Road, Swanley, Kent 
Mail order only. Postage 10p per item. 

Our Hi-Fi colour catalogue is 10p post free. 

Official credit orders welcome. 
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COMPLETE TELEPHONES 


EX. G.P.O. NORMAL 
HOUSEHOLD TYPE 


ONLY 95p 


POST & PACKING 35p EACH 


P TESTED AND GUARANTEED PAKS 


TELEPHONE DIALS 


Scandard Post Office type 
Guaranteed in working order. 


ONLY 25p 


POST & PACKING I5p 


MAKE A REV COUNTER 


FOR YOUR CAR 


The ‘TACHO BLOCK’. This 
encapsulated block will turn 
any O-ImA_ meter 
accurate 


linear and 


counter for any 
normal coil ignition system. 


£1 each 
BI-PRE-PAK LTO 


Practical Electronics 


A Photo Cells, Sun Batteries. 
4 ov te oSV.05 to 2mA SOP 
879 } IN4007 Sil. Rec. diodes. 
4 1,000 PIV | amp. plastic 50p 
B8l 1 Reed Swicches, mixed types 
10 large and small 50p 
B99 Mixed Capacitors. Approx. 
200 quantity, counted by weight 50p 
H4 Mixed Resistors. Approx. 
250 quantity counted by weight 50p 
W7 Wirewound Resistors. Mixed 
40 types and values 50p 
H9 OCP7I Light Sensitive 
2 Photo Transistor 50p 
H28 OC200/1/2/3 PNP Silicon 
20 uncoded TO-5 can 59p 
H30 | Wate Zener Diodes. 
20 funed Voltages 6 8-43v 50 
H35 Mixed Diodes, Germ. Gold 
100 bonded. etc. Marked and SOP 
Unmarked 
H3a Short lead Transistors, 
30 NEN Silicon Planar types SOP 
H39 Incegrated circuits 6 gates 
10 BMC 962, 4 flip flops BMC 945 50p 
H40 BFY 50/2, 2N69%6, 2NI613, 
20 NPN silicon unceded To:5 SOP 
UNMARKED UNTESTED PACKS 
Bl Germanium Transistors 
30 BNP AP and RE 50p 
B66 Germanium Diodes 
150 air plass type 50p 
B83 Trans. manufacturers’ re- 50 
jects all types NPN, PNP, P 
Sil. and Germ. 
B84 Silicon Diodes DO-7 glass 
100 eeuiv co, OA200,0A202, SOP 
B86 Si. Diodes sub. min. 
100 Nora and INSi6 types 50p 
BBs Sil. Trans. NPN, PNP 
50 eiuiv to 0C200/1 50p 
2N706A, BSYISA, etc 
H6 250mW. Zener Diodes 
i 00-7 Min. Glass Type 50p 
HI5 Top Hat Silicon Rectifiers, 
30 750mA, Mixed volts 50p 
Hié | 5 Experimenters’ Pak of co. 
15 Integrated Circuits. Data 50p 
supplied - 
HI7 Zamp. Silicon Stud Recti- 
20 fiers, mixed volts __50p 
H20_ 90 8Y126/7 Type Silicon Recti- 
20 fiers | amp. plastic. Mixed 50p 
volts 
H34 Power Transistors, PNP, 
15 Cone NeNsiicon TO-3  5Op 


Can 


into a 
neve 


car with 
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TRANSISTORS 


1,000,000 IN STOCK 


We hold a very large range of fully 
marked, tested and guaranteed Tran- 
sistors, Power Transistors, Diodes 
and Rectifiers at very competitive 
prices. Please send for Free Catalogue. 
600 000 Plastic Transistors, 
9 
unmarked, untested, 


factory clearance. A random sampling 
showed these to be of remarkably 
high quality. 

AUDIO PNP, similar to ZTX500, 
2N3702/3, BCY70, etc. AUDIO NPN, 
similar to ZTX300, 2N3708/9, BC107/ 
8/9, BCI68/9, etc. RF NPN and 
SWITCHING NPN types also. 


Silicon Planar 


Please state type of Transistor 

required when ordering. 

ALL TYPES: 500 for £3 

P & P 10p for 1,000 1,000 for £5 
10,000 for £40 


OUR VERY POPULAR 3p TRANSISTORS 


TYPE “A” PNP Silicon Alloy, TO-5 can 

TYPE "'B" PNP Silicon. plastic encapsulation 
TYPE "*E"' PNP Germanium AF or RF. 

TYPE ‘‘F’' NPN Silicon plascic encapsulation 
TYPE "'G" NPN Silicon, similar ZTX300 range. 


TYPE "'H” PNP Silicon, similar ZTXSOO range 
POWER TRANSISTOR S 
PRICE BREAKTHROUGH! Ze 
Plastic Cased Silicon Power Transistors of 
latest design. 40 watts and 90 watts 
PNP and NPN types. All types available 

ac the most shatreringly low prices 


of all time. All are fully cested, 
marked and guaranteed! 


1-12 13-25 
40W NPN 20p (8p 
40W PNP Zip 19p 
90W NPN 24p 22p 
90W_ PNP 25p 23p 


PAKS complementary pairs 
MP40 40W + 40W 50p 
MP90 90W + 90W 60p 


A CROSS HATCH GENERATOR 
FOR £3-50 222 


YES, a complete kit of parts including Printed 
Circuit Board. A four position switch gives 
X-hatch, Dots, Vertical or Horizontal fines 
Integrated Circuit design for easy construction 
and reliability. Thisis a projectin the September 
edition of Practical Television 


This complete kit of parts costs 
£3:50, post paid. 


A MUST for Colour T.V. Alignment. 


Our famous PI Pak is still 
leading in value for money. 


Full of Short Lead Semiconductors & Electronic 
Components, approx. !70. We guarantee at 
least 30 really high quality factory marked 
Transistors PNP & NPN, and a host of Diodes 
& Rectifiers mounted on Printed Circuit Panels. 
Identification Chart supplied to give some 
information on the Transistors. 


Please ask for Pak P.I. Only 50p. 
10p P & Pon this Pak. 


F R E ie solic 


TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 
CIRCUITS, 
FULL PRE-PAK 
LISTS 


RELAYS FOR 
VARIOUS TYPES 
PL & P. 25p 


cures J 


INTEGRATED CIRCUITS 


1-12 13-25 26-50 
Clocked Flip Flop, BMC931 20p (8p I6p 
Ex. 2/4-inpuc Buffer, BMC932 [2p I{p l0p 
2/4-input Expander, BMC933 I2p I!p [Op 
Hex. Inverter, BMC934 12p lip 10p 
Hex. Inverter, BMC935 I2p tip 10p 
Hex. Inverter, BMC936 I2p [Ip (0p 
Hex. Inverter, BMC937 [2p lip l0p 
Decade Counter, BMC938 25p 23p 2Ip 
Div. by 16 Councer, BMC939 25p 23p 2Iip 
Hex. Inverter, BMC940 I2p IIp 10p 
Hex. Inverter, BMC94! I2p lip |l0p 
Type D Flip Flop, BMC942 20p 18p l6p 
Ex. 2/4-inpuc Power, BMC944 {2p IIp 0p 
Clocked Flip Flop, BMC945 20p I8p 6p 
4/2 Input Nand Gate BMC946 lip 10p 9p 
Clocked Flip Flop, BMC948 20p 18p l6p 
4/2 Inpuc Nand Gace BMC949 12p IIp l0p 
Pulsed Trig. Binary, BMC9SO 20p (8p l6p 
Monostable Multivib., BMC9S! 25p 23p 2Ip 
Oual J/K Flip Flop, BMC953 20p [8p {6p 
Dual J/K Flip Flop, BMC955 20p (8p I6p 
Dual J/K Flip Flop, BMC956 20p [8p l6p 
Quad. 2-input Power, BMC958 I2p IIp 10p 
2/4-input Gate, BMC961 I2p IIp (0p 
3/3-input NAND Gace, BMC962 IIlp !0p 9p 
3/3-input NAND Gate, 8BMC963 [2p [Ip l0p 
Audio Amp. 3-watts, €1:50 €1:40 €1:36 

$L403D 

Linear Op. Amp, 709C 25p 20p I5p 
Decade Counter, $N7490 65p 60p 55p 


LOW COST DUAL IN LINE LC, 
SOCKETS 

14 pin type at [5p each | Now new low 
16 pin type at [6p each / profile type 


BOOKS 
We have a large selection of Reference and 
Technical Books in stock 
These are just two of our popular lines 
B.P.1. Transistor Equivalents and 


Substitutes 40p 
This includes many thousands of British, 
U.S.A.. European and C.V. equivalents 

The lliffe Radio Valve & Transistor 

Data Book 9th Edition 75p 


Characteristics of 3,000 valves and tubes 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. Post and Packing 2Ip 
Send for lists of these English publications 


g 
i el ee Es Ss 


Please send me the FREE Bi-Pre-Pak Catalogue. 


NAME 


» 
I 

| 
t 


MINIMUM ORDER S0p. CASH WITH ORDER 
PLEASE. Add l0p post and packing per order. 


‘_. ADD EXTRA FOR POSTAGE. » | 


ADDRESS 


DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX 
TELEPHONE: SOUTHEND (0702) 46344 
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4-SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker’s packing. 
LATEST B.S.R. C109/C128 4-SPEED AUTOCHANGER. 
With latest mono compatible cartridge 26-97. Carr. 50p. 
With atereo cartridge 27-97, Carr. 50p. 


SPECIAL BARGAIN OFFER! 
PRECISION ENGINEERED PLINTHS 


Beautifully constructed in heavy gauge "'Colorcoat” 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3900, 3500, 5100, 


SUPERSOUND 13 HI-FI 
MONO AMPLIFIER 


A superb solid state 
audio amplifier. Brand 
new components 
throughout. 5 silicon 
transistore plus 2 
power output transis- 
tors in push-pull. Full 


Oat eut anetifeation. | spo 11 and II, SLO5B, AT6O, etc., or BS,R. C109, 
Outpt iapprex. ISW | (129, AL, ete. ‘Black leatherette finish. Size 124in x 
Frequency response i4jin x Sin high (approx. Thin high, including rigid 


12Hz—30KHz + 3db. 
Fully integrated pre- 
amplifier stage with 
separate Volume. Bass boust aid Treble cut controls. 
Suitable for 8-15 chm speakere. Input fur ceramic or 
erystal cartridge. Sensitivity approx. 40mV for full 
output. Supplied ready built and tested, with knobs, 


esculcheon panel, input and output plugs. Overall size 
Sin high x fin wide x 7}in deep. VC, 200/250¥, Diamond T,O stylus for Stereo LP. £3. P. & P. 10p. 
LATEST RONETTE T/O Stereo Compatible Cartridge for 


PRICE £10-50 nen EP/LP/Stereo/74.  £1-68. P. & P. Hp. 
LATEST RONETTE T/0 Mono Compatible Cartridge for 
DE LUXE STEREO AMPLIFIER 


EP;LP/78 mono or sterea recards on mono equiprnent. 
21:50. P.& P.10p. 

Ac. maina 

200-240 volta, 


QUALITY RECORD PLAYER AMPLIFIER MEK II 
A top-quality record player amplifier eniploying heavy 
Using heavy duty double wound maine transformer, ECC83, EL&4, 
duty fully and rectifier. Separate Bass, Treble and Volume controls. 
isolated Complete with output transformer matched for 3 ohm 
inains trans: speaker. SizeZin.w. 3d. - 6h. Ready built and tested. 
former with PRICE £395. P. & P. 40p. ALSO AVAILABLE 
full wave mounted on board with output transformer and speaker 
rectification ready to At cabinet below. PRICE €5-25. P. & P. 50p. 
Siving ade- DE LUXE QUALITY PORTABLE R/P CABINET MK Il 
quate amoothing | (neut motor board atze 14} 12in., clearance 2in, below, 
with negligible bum, 
Nalve line up:—2- 


LUL86 Trine — Pentodes. 
Two dial potentiometers are 


Se US Bee NOW ONLY £4-50 


LATEST ACOS GP91/1SC Mono Compatible Cartridge with 
t/o stylus for LP,EP‘78. Universal mounting bracket. 
2150. P.& P. dp. 

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus. Diamond Stereo LP and Sapphire 78. ONLY 
£250. P. & P. [0p. Also available fitted with twin 


Sin. above. Will take above amplifier and any B.S.R, or 
GARRARD changer or Single Player (except AT60 and 
SP25). 


Size IRX 1S xAin. PRICE £4-75. P. & P. 50p. 


1 EZ80 as 


reetifies, 
provided fer bass and treble control, giving bass and 


SPECIAL OFFER!!! 
HI-FI LOUDSPEAKER SYSTEM 


Beautifully made teak finish enclosure with most 
attractive Tygan-Vynair front. Size 16}in high 
X10¢in wide - 53" deep. Fitted with E.M.I. 
Ceramic Magnet 13in~< 8in bass unit, two H.F. 
tweeter units and crossover. Power handling 1oW. 
Available 3, 8 or 15 ohm impedance. 


Our Price £8°40 car. asp. 


CABINET AVAILABLE SEPARATELY 
24°50. Carr. 60p. 
Also available in 8 ohin with EMI 33in x 8in. base 
apeaker with parasitic tweeter. £6-80. Carr. 65p. 


treble boost and cut. A dual voluine control is used. 
Balance of the left aml right hand channels can be 
adjuated by means of a eeparate “balance control fitted 
at the rear of the chassis, Input sensitivity is approxi - 
mately 30010'v for full peak output of 4 watts per channel 
(8 watts mono}, into 3 ohm speakers, Full negative 
feedback in a carefully calculated circuit, allows high 
volume levela tu be used with negligible distortion. 
Supplied complete with knobs. chassis gize lin. w - din. x. 
Overall height including valves Sin. Ready built and 


tested toa high standard. Price £8-92, P. & P. 45p. 
re 
NEW! POWER SUPPLY UNIT 


200,240V AC. input. Four ewitched fully smoothed D.C, 
outpute giving 6V and 7$V and 9V and 12¥ at I amp 
continuous (1! anip intermittent). 

Fitted inaulated output terminals and pilot lamp indicator. 
Hammer finish metal case, overall size 6” oe 23". 
Suitable for Transistor Radioa, Tape Recorders, 
Amplifiers, ete., ete. Ready built and teated. 


PRICE £4:50 °<” 


BLACK AXODISED 16g. ALUMINIUM HEAT SINKS. 
For TO3, complete with mica‘a and bushes. Size tin x 
3in approx. 25p pair. P. & P. op. 


Ps 


LOUDSPEAKER BARGAINS 
sin 3 ohm £105, P. & P.15p.7 x 4in 3 ohm 81-15, P. & P. 


20p. 10 Gin 3 or 15 ohm £1-80, P. & P. 30p. EMI. 
&x din 3 chin with high flux magnet £1-62, P. & P.20p. 
E.M.I. 134 x 8in with high flux ceramic magnet with 
parasitic tweeter 3, 8, or 15 ohm £3-20. P. & P, 80p. 
E.M.1. 13 x 8in, 3 or 8 or 15 ohin with two inbuilt tweeters 
and crossover net work £4-20. P. & P. 30p. 

BRAND NEW. [vin 15w Typ Speakers, 3 or 15 ohm. 
Carrent production by well-known British maker, Now 
with Hidux ceramic ferrobar magnet assembly 26-75, 
Guitar models: tw £6 75. 350 £8-50. P.& P, 38p each. 


SPECIAL OFFER! 


LIMITED NUMBER OF BRAND 
NEW ELAC 10° TWIN CONE 
LOUDSPEAKERS, With large 
ceramic magnet and plasticised 
coue surround, &ohm impedanee, 


22-75. Pow PL 2p. 


LIMITED NUMBER! COILED SPRING BACK TELE- 
PHONE CABLE. Clored approv. 10°, extends to 36°. 
4 core or 6 core. 25p each. P. & P. 5p. 5 ur more post free. 


nay enpeeeeeeee ieee 
SPECIAL OFFER! MAINS TRANSFORMER. 200/240V 
A.C. input. 35V at 1} amp A.C. output. Overall size 
2" x 21" 3° approx. Suitable for drop through or 
vertical mounting. 90p. P. & P. 30p. 

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS. 
Giving 13 alternatives. Primary: 0-210-240V, Secon: 


‘ pees & es Bay 12in “RA TWIN CONE LOUDSPEAKER 
dary conibinations: | 0-5-10-15-20-25-30-35-40-60V"_ half lv watts peak handling. 3,8 or 15 ohin, £220, P. & FP. 30p, 
wave at I amp or 16-0-14, 0-20, 30-0-30V. at 2 anmps 35 ohm SPEAKERS 3°, ONLY 63 P.& Po IR 
fullwave, Size Sink ayinW x Sin. Prive £1 88. “POLY PLANAR” WAFER-TYPs. WIDE RANGE 
.& P.30p. B . 
MAINS TRANSFORMER, For transistor power supplies. CES eee “ibe Weiglit caved. 
FE OES ete ec oa sled AL ROOMS BSNS PEE REISE ATC pac anthantiing wow ites a peak). Impedance 


Pri. 200/240¥. Sec. 12-0-12 at 1 amp. 95p. P. & P. 13p. 
Pri. 200/240V, Sec. 10-0 10 at 2 amp. £1 45. P. & P. 30p. 


& obm only, Response 40Hz-20kHz. Can be niounted 
on ceilings, walls, doors, under tables, cte., and used with 
or without baffle. Send S.A.E. for full details. Only 
£5-95 each. P. & P. 25p. 

VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54in, wide. Usnally £1°75 yd., our price 75p yd. 
length. P. & PL 15p per yd. (nin. 1 yd.). S.ALE. for 
samples, 


GENERAL PURPOSE HIGH STABILITY TRAN- 
SIBTOR PRE-AMPLIFIER. For P.U. Tape, Mike, 
Guitar, etc., and suitable for use with valve or 
transistor equipment. 9-18¥. Battery or from H.T. 
line 200/300V. Frequency response 15Hz-25K Hz, 
Gain 264B. Solid encapsulation size 12 ~ 1} tin. 
Brand new — complete with instructions. Price 
B8p. P.& P. 13p. 


HI-FI STEREO HEADPHONES 


muffs. Wired and fitted with standard stereo tin jack 
plug. Frequency response 30-15,000Hz. 
impedance 8-16 ohms, Eaaily converted for mono. PRICE 
22-95. P. & P. 15p. 


HIGH IMPEDANCE CRYSTAL STICK MIKES. 
PRICE £1-05. P. & P. 8p. 


ee 
CENTRE ZERO MINIATURE MOVING COIL METER. 
100uA for balance or tuning. Approx. size Tin lin 
Post 5p. din. Limited number 7p. P.& P lop. 


Open 9-5.30 Monday 
to Saturday 
Early closing Wed. 1 p.m. 


4 few minutes from South Wimbledon 
Tube Station 


HANDBOOK OF TRANSISTOR 
EQUIVALENTS and SUBSTITUTES 
A must for servicemen and home con- 
structors, Including many 1000's of British, 
U.S.A., European and Japanese transistors. 
ONLY 40p. 


OUR 
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Adjustable headband with comfortable fiexifoam ear- 


Matching 


HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, LONDON, $.W.19 ret. 01-540 3985 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 


HARVERSONIC SUPER SOUND 
10 + 10 STEREO AMPLIFIER KIT 


NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING 
HIGH QUALITY READY DRILLED FIBRE 
GLASS PRINTED CIRCUIT BOARD 
COMPONENT [DENTIFICATIO 

MARKED FOR’ EV E 
STRUCTION 


A really first-class Hi Stereo Amplifier Kit. Uses 
14 transistors including Silicon Transistors in the first 
five stages on each channel resulting in eveu lower noise 
level with improved sensitivity. Integrated pre-amp 
with Bass, Treble and two Volurne Controls. Suifable for 
use with Ceramic or Crystal cartridges. (Very simple 
to modify to suit magnetic cartridge—instructions 
included). Output stage for any speakera from 5 to 15 
ohms. Compact design, all parts supplied including 
drilled metal work, high quatity ready drilled fibre 
glass printed circuit board, amart brushed anodised 
aluminium front panel with matching knobs, wire, solder, 
nuts, bolts—no extras to buy, iple step by step 
instructions enable any constructor to build an amplifier 
to be proud of. Brief specification: Power output 14W 
r.nmi.s. per channelinto 6 ohms. Frequency response + 3dB 
12-30,000Hz. Senaitivity better than 80m¥V into IMQ. 
Full power bandwidth | 3dB 12-15,000Hz. Bass boost 
approx. to 4+-J2dB. Treble cut approx, to —16dB. 
Negative feedback 18dB over main amp. Power require- 
ments 35V at 1:0 amp. Overall size 12” wide 8” deep 
- 23” high. 
Fully detailed 7-page construction manual and parts list 
free with kit or send 18p plus large 8.A.E. 
PRICES AMPLIFIER KIT, 210-50 FP. & P. 15p. 
(Magnetic input components 30p extra) 
POWER PACK KIT, £3) P. & P. 30p. 
CABINET, & LP. & P 30p. 
(Post Free if all units purchased at same time). Full after 
gales service. Also available ieady built and tested, 
220-50, Post Free. 
Note: The above amplifier is suitable for feeding two 
mono sources into inputs (e.g. mike, radio, twin record 
decks, etc.) and will then provide mizing and fading 
facilities for medion powered Hi-Fi Discotheque use, ete. 


3-VALVE AUDIO 

AMPLIFIER HA34 MK II 
lesigned for Hi-Fi reproduc- 
tion of records, A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 74in w. - din. d. x 
4fin. b. Incorporates ECC83, 


EL84. EZ80 valves. Heavy 
duty. double wound mains 


transformer and output trans- 
= former matched for 3 ohm 
specleer. Separate volume contro] and now with improved 
wide range tone controls giving bass and treble lift and 
ent. Negative feedback line. Output 44 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, ete., 
wired and tested for only £4-95. PP. & P. 35p. 


HSL “FOUR” AMPLIFIER KIT. similar in appearance to 
HA24 above but employs entirely different and advanced 
circuitry. Complete set of parts, etc. $4-10. P.& P. 40p. 


HARVERSON’S SUPER MONO AMPLIFIER 

A super quality gram amplifier using a double wound fully 
isolated maing transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output stage. 
impedance 3 obms. Output approx. 3:5 watts. Volume 
and tone controls. Chassis size ouly 7i ide 3in. deep 
Gin. high overal}. AC mains 200/240V. $ upplied absolutely 
Brand New, completely witcd and tested with good 


quality output transformer. 
£2-95 PAP 


OUR ROCK BOTTOM 
BARGAIN PRICE 

10/14 WATT HI-Fl AMPLIFIER KIT 
A styHishty finished 
monaural atmoplificr 
with an output of 
14 watts from 2 
ELS4s in push-pull. 
Super reproduction 
of both music and 
apeech, with negli- 
Gible hum. Separate 
inputs for mike and 
gram allow recorde 
and announcernents 
to follow cach other 
Fully shrouded section wound output transformer to 
match 3-159 speaker and 2 independent volume controls, 
and eeparate bass and treble controls are provided giving 
good lift and eut. Valve line-up 2 EL£4s, ECC83, EF86 and 
EZ80 rectifier. Simple instruction booklet 1$p (Free with 
parts). All parts sold separately. ONLY £7-97, P. & P. 55p. 
Also available ready built and tested £10-97. P. 60p. 


(Please write clearly) 


PLEASE NOTE: P. & P, CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P, & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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HENRVS Your complete Semi-Conduclor Store! 


INTEGRATED CIRCUITS SPECIAL OFFERS! 


Why b 1¢. ti h buy th i article fi € SEMI-CONDUCTORS 
y buy alternatives when you can buy the genuine artice rom us a FY9O 59p; 2N2926 10p 
eompactcive prices from stock. BRANDED FROM TEXAS I.T.T FAIR- Hon cis All Colours 

Pp 


25 + 9p 
100 + I7p 100 + 8p 
500 + I5p 500 + 6p 
1000 + 5p 
Se 
AFUI7 Mullard 25p} 2N3819 Texas 35p 
25 + Ip 25 + 30p 
100 + I5p LOR x 298 
50 Pp 
evs 1000 + !5p 


BC107, BCI08, 
BCIO9 10p each 
All Makes 
25 + 8p 
100 + 7p 
500 + 6p 
1000 + 5p 
BY127 Mullard 1$—=}_——_—_=——=————= 
25 + I2p ADI61, AD162 35p 
each 
25 + 32p 
100 + 28p 
500 + 25p 
1000 + 22p 


a 


2N3053 20p 
25 + I8p 
100 + I5p 
500 + I2p 
1000 + 10p 


2N3055 
25 + 50p 
100 + 45p 
500 + 38p 
1000 + 33p 


PLESSEY INTEGRATED CIRCUIT 
3 Watt Amplifier 8L403 D a 
Complete with 8-page Sg 
booklet, circuits / 
and data 


£1.50 each 


TRIACS 


STUD WITH ACCESSORIES /, 
Type Volts Price t 
P.L.V, 1-11 
3 AMP RANGE 
BC354 100 75p 
8C35B 200 79p 
8C35D 400 85p 
6 AMP RANGE (T048) 
SC40A 100 85p 
8C40B 200 80p 
BC40D 400 £1-00 
SCIOE 500 £1-20 
10 AMP RANGE (T048) 
8C454 100 95p 
8C45B 200 £1-00 
8C45D 400 £1:25 
8C45E 500 £1-45 
15 AMP RANGE (T048) 
8C50A 100 -£1-25 
8C50B 200 21:35 
8c50D 400 £1-65 
8C50E 500 £185 
DIAC D3z 25p 
TRIACS— 
Additional Types 
40430 (TO66) 85p 
40669 (Plastic) 
21:00 
40486 (TO5) _80p 


NEW BRIDGE 


RECTIFIERS 
SMALL SIZE AND LOW COST 
Type Volts Price 
Pave, pASUd 
HALF AMP 
BO5/05 50 
BOS5/10 100 
ONE AMP} x iH 
TUBULAR 
Bi1/05 5 25p 
B1/10 100 25p 
B1/20 200 3830p 
B1/60 600 35p 
ONE AMP (G.1.) 
TUBULAR 
W005 50 
WOl 100 
wo2 200 
D.LL. W068 600 
£1-10 | TWO AMPS 4; H x 
72741P D.I.L. 60p x 
72748P D.I.L. 60p B2/05 50 
SINCLAIR B2/100 100 
Iciz £1-80 32/200 200 


wa 
Cun 


1/1l 12/24 25/99 


Type Type Ll 12/24 26/99 Type 
6N7400 ( 0- 
8N7401 
BN7402 
6N7403 
8N7404 
8N7406 
8N7406 
8N7407 
BN7408 
8N7409 
SN7410 
BN7411 
BN7412 
BN7413 
8N7416 
SN7417 
BN7420 
§N7422 
8N7423 
8N7425 
8N7427 
8N7428 
8N7430 
8N7432 
8N7433 
8N7437 
8N7438 
8N7440 
BN7441AN 
BN7442 
BN7443 
BN7445 


8N7446 


8N74145 
8N74150 
SN74151 
8N74153 
§N74154 
| 8N74165 
SN74156 
8N74157 
8N74160 
| §N74161 
8N74162 
8N74163 
8N74164 
8N74165 
8N74166 
8N74167 
8N74170 
8N74174 
§N74175 
BN74176 
BN74177 
8N74180 
8N74181 
8N74182 
8N74184 
SN74185A 
§N74190 
SN74191 
8N74192 
8N74193 
$N74194 
8N74195 
8N74196 
| §N74197 
8N7447 9N74123 8N74198 
6N7448 8N74141 8N74199 


PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER 
ORDERED REGARDLESS OF MIX 
LARGER QUANTITY PRICES PHONE (0!) 402 4891 
TEXAS HANDBOOK NO. 2. |.C. 700 PAGES DATA 60p POST 20p. 
HIGH POWER SN 74 HOO Now in stock—send 
LOW POWER SM 74 LOO for list No. 36 


A SELECTION OF SEMI-CONDUCTORS FROM STOCK 


BC147_ 12p | BU1OS 2-25 | OC4 T1843 35p | 2N3055 
BCI69C 12p | BY100 15p | OL45 V405A 25p  2N3440 
BCI82 10p | BY126 15p | OC57 ZTX108 12p | 2N3442 1000+ 
RC2I4 15p | BY127 15p | OC71 ZTX300 12p | 2N3525 

BCY32 75p | BYZ13 35p | OCT2 ZTX301 15p | 2N3614 Any one type. 
BCY34 35p | C106D 65p | OC77 ZTX302 18p | 2N3615 - 

BCY39 1:00 | CETL 55p | OC8! ZTX341 20p | 2N3702 1_ Watt 5% 


| BN7450 
8N7451 
6N7453 
BN7454 
BN7460 
| 8N7470 
SN7472 
&N7473 
6N7474 
| 8N7475 
S8N7476 
§N7480 
9§N7481 
8N7482 
8N7483 
8N7484 
8N7486 
8N7490 
| BN7491AN 
| §N7492 
8N7493 
BN7494 
8N7495 
8N7496 
9N7497 
§N74100 
§N74104 
8N74105 
§N74107 
8N74110 
§8N74118 
§N74119 
BN74121 
SN74122 


OCI70 Mullard 25p 
25 + 20p 
100 + I8p 
500 + I5p 
1000 + I3p 


eoooco 


0C35 Mullard 50p 
25 + 45p 
100 + 40p 
500 + 35p 
1000 + 30p 


55p 


HOHMOSOHENHTOSSSSSSSSSOMSSSSSOSOSSOS 


20p 
25p 


LINEAR 
(O/P AMPS) 


TOS 75p 
TO99 35p 
DLL. 35p 
TO99 £1-00 
DAL. 95p 
TO99 £450 
TO99 55p 
D.I.L. 55p 
TO99 £1:10 


HEME SOSSSSOSSOOSOOOOSSSOSSSOSSOSO 

HH © 000999 S9SSSSSSSSSSO99SS9999S99 

PH re COO SSOSSSSSSSODSO9SOS999S999900 
° 

HOHOMH COPE RAH SOSOHSOOMOMOSSSOSSO0S 

OVH OF OCOHPENMSOOSOSOOOSCOHOSIISSOSSOSOS 

Et ORO LO OOO AT et Bae aS OO CDLOTO PH rH TOs OO 

€9 69 FA PS RO Rt et et bt RODD YD et et et htt 09 en 60 OO FOOD COLO TO HHH DBO 

09 Dt Pat et Pal at ttt tt tO pt tt Prt Is 0 OR C9 CO TORO RO TORO MHI ORO HS 


ZENER 
DIODES 


400 M/W 6% 
Miniature 
BZY 88 Range 


All voltages 
3:3 - 33 Volt 
10p each. 

254+ 

100+ 

600+ 


30p 
35p 
40p 
45p 
+L 


AAY30 
AAY42 
AAZ13 
AC107 
ACI26 
AC127 
AC128 


35D 
40p 
45D 


ACI1T6 

AC187 

AC188 

ACY17 
ACY20 
ACY21 
ACY39 
AD140 
AD149 
ADI61 


| MJE520 75p 


GET115 55p | OC83 

GET880 45p | OC140 
LM309K | 0C170 
(T03) 1:87 | OC171 
MAT12125p | OC200 
MJF340 50p | OC201 
MJE370 70p | OC202 
00203 
ocP71 
ORPI12 


MJE2955 
110 


ZTX500 15p 
ZTX503 17p 
26301 =30p 
2N404 20p 
2N527 
2N696 
2N697 
2N706 
2N930 
2N987 


2N3704 


Wire Ends 
Metal Case 
All voltages: 
6-8 -100 Volta 
20p each 

25+ 

100+ 

500+ 
1000 + 


TOSHIBA 
THOOI3P 
20 WATT AMP 
£4.47 POST PAID 
TH9014P Pre Amp 
£150 
DATA AND 
CIRCUITS REF. 
42 10p 


B2/600 600 
Bz/1000 1000 
FOUR AMPS 
4H x IL 
B4/100 
B4/200 
B4/400 

B4/600 

B4/890 

SIX AMPS 


50p 
60p 


2N1331 

2N1132 

2N1302 2 
2N1304 2N4126 
2N1305 2N4871 
2N1307 57 
2N1308 

2N1613 


MJ E3055 
75p 
MPF105 40p 
NKT214 20p 
NKT216 40p 
NKT217 40p 
NKT403 70p 
NK 404 50p 
OAS -50p 


ORP60 
P346A = 20p 
RAS31LOAF 
45p 
RAS5O8AF 
55p 
TAA263 75p 
TIL209 39p 


FREE WITH }H x $L x 
PURCHASES B6/100 
B6/200 
BH/400 
BG /600 


SILICON CONTROLLED 
RECTIFIERS 


AD162 
AFII7 
AFLI8 
AF 124 
AF139 
AF186 
AF239 
ASY27 
ASY28 
BA102 
BALI5 
BAI45 
BAX13 
BAXI6 
BC107 
BC108 
BC109 
BC109C 
BOIS 
BCII7 


Any one type. 


BFIIS5 
BF167 
BF173 
BFI79 
Br180 
BFI94 
BF195 
BFS61 
BFS898 
| BFX13 
BFX34 
BFX37 
BEX88 
BFY50 
BFYS! 
BFY52 
BFY64 
BFY90 
BLY38 
BSX20 
BSY27 15p 


3 Watt Plastic 
Wire Ends 5% 
3EZ Range 


All voltages 


TRANSISTORS, 
IC’s, TRIACS, 
BRIDGES, 
ONIG7 8 - 100 Volt ‘ : Type Volte 
OAl0 awelae 30p each. : SCR’s, LDR’s 2 PLY. 
OA8! 2N2160 . eS ONE AMP 


Oagl 2N SILICON — = CRS 1/05 an 
CRS1/10 10 
04202 RECTIFIERS Boewersmeoce || Gis 1/20 200 
Océ WIRE ENDED CRS 1/40 400 
0C20 PLASTIC CRS 1/60 600 45p 
0023 Type PALV.L-IL THREE AMP (TO48) 
1 amp miniature 


0c25 CRB3/05 5030p 
0028 IN4001 506 CRS 3/10 100 30p 
Oc35 IN4002 100-7 CRS 3/20 2 35p 
0C36 INj003 200 «8 CRS3/40 400 © 45p 

IN4005 400 8 


oc4 CRS 3/60 600 55p 
TN4005 60010 FIVE AMP (TO66) 
IN4006 800012 


CRS 5/400 400 p 
IN4007 1000 15 SEVEN AMP (T048) 
1:5 amp miniature ce ty ung 60; 
PL4OOL 50 S 7} 2 
PL4002. 1009 CRS 7/400 400 
PL4003. 20010 CRS 7/600 600 
PL4004 400 «10 Aas AMP 
PL4005 600 «12 6/100 100 
PL4006 ©6800) 15 an ays a 
PL4007 1000 18 ER ae 


y we R MAIL ORDER DEPT: 303 EOGWARE ROAD, LONDON, W.2. 
. Y ADIO perailL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2) 


LIMITED Open 6 days a week 9 am-6 pm Monday to Saturday 


Price 
L-lt 


25p 
3830p 
30p 
3835p 


2N2369A 
15p 
2N2906 20p 
2N2926 (all 
cols) 10p 
2N3053 20p 
2N3054 50p 


40635 
40430 


TIP41A 75p 
TIPA2A 85p 


QUANTITY DISCOUNTS 


10% 12+ : 15% 25 ANY ONE 
20% 100+: 25% 250+ TYPE 
From above sections except Inregrated 
Circuits and Special Offers where dis- 
counts are included 

Minimum order value £1 please. 
Postage 7p on all orders 


INTEGRATED CIRCUIT SOCKETS 
LOW PROFILE PLATED PINS 


Poe 


(16 Lead (t4 Lead 
DLL D.J.L.) 
17p 15p 


NEW FREE 
BOOKLET 
(No. 36) 


OVER 1500 
TYPES— 


Sen! for 
today 


youra 


17S 
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ZIGGY’S 2001 


ELECTRONICS Co. Ltd. 
RARE BARGAINS 


; SPECS.MULTIMETER 
U4324, Sensitivity 20,000 OPV 
DC. Usually high current ranges. 
3 amps AC/DC. Voltages 
AC3 co 900V DC. 0.6 to 1200V 
Resistance $00 ohms-20-200- 
2,000K ohms Transmission 
level —40to +12db. This high 
quality instrument has diode 
Protection Complete with 
test leads, batteries, etc. 

PRICE £8 plus 25p postr, etc 
OTHER RUSSIAN METERS IN STOCK 
AT BARGAIN PRICES, Model U435, £8; 
U4312, €8-50; U4313, £950; U4341. €9-50. 
Packing and postage, 25p. 

NEW TTC SRITE HEADPHONES IN 
RED. Quality stereo phones at only £1-95 plus 
{5p postage 

EAGLE LT700 TRANS., LT44 TRANS. 
Our price 32p each, postage 6p. 

TWEETERS BY TTC. Type K2006 Horn, 
(k-I8k, €1:50, 8 or 159. Type 32007 Horn, €3, 
8Q. Type K2011 Dome, £3-45 69. Packing and 
postage 20p—-N.B. crossovers must be used 
to avoid damage. 

SUBMINIATURE TOGGLE SWITCHES 
—very useful, very small. S/P 25p, DP/ST, 33p; 
DP/DT, 45p. Poscage 5p each, over 10, post free. 
SUBMINIATURE MAINS TRANSFOR- 


MERS. Eagle MT6, 60-6, 100 M/A, 80p, 
postage 10p. MTI2, 12-0-12, 50 M/A, 80p, 
postage l0p. 


MINIATURE TYPE MAINS TRANS- 
FORMERS. Eagle Type MT280, 6-0-6, 
280 M/A, €1-20; MTi50, {$2-0-12, ISOM/A, 
€1-20, MT100, 24-90-24, 100 M/A, €1-20. R/S 
types, 13V, 0-5 amp, C. Tapped, £1-06. {6-3V, 
0-3 amp, C.T., £106. Postage 15p on minia- 
ture size. 

UT46 Unijunccions, 25p plus 3p postage. 

E/S Screw BATTEN HOLDERS, Ideal for 
spots. lamps, etc. Top class, 48p plus 7p postage 


FOR SPEEDY DELIVERY OF THESE 
MINT CONDITION COMPONENTS 
PLEASE SEND C.W.O. to ZIGGY’S 2001 
ELECTRONICS CO. LTD., DEPT. P.E., 
34 MABLEY STREET, LONDON, E.9 


EX COMPUTER PRINTED CIRCUIT 
PANELS 

2 x 41m. packed with semi-conductors and 
Cop quality resistors, capacitors, diodes etc. 


Our price 10 boards 50p (8p). With a 
guarantced min. of 35 ctransiscors—data 
included. 


SPECIAL BARGAIN PACK 
25 boards for £t (25p) 


ELECTROLYTICS 

10.000): 75v, 33,000,. 40v, 45 x 23 in. dia, 
2,500). 25v, 20,000, 30v, 8,000 S5v, 41 x 3 
tn. dia. SOp (12p). 15,000): I5v, 45 x 2 in, 
dia. 20p (10p). 2,000. 25v wire ended, 
3.x lin. dia. [5p (Sp) or 12 for El (5p). 


250 MIXED CAPACITORS 60p (8p) 
250 MIXED RESISTORS 60p (8p) 
20A STUD RECTIFIERS, 100 p.i.v. 
4 for El (7p) 
3A STUD RECTIFIERS, 100 p.i.v. 
4 for 50p (Sp) 
ASSORTED RELAYS 8 for £1 (25p) 
SUB MIN. CO-AX. PLUGS & SKTS. 
4 pairs S50p (Sp) 
MINIATURE GLASS NEONS 
12 for S0p (5p) 
REED RELAYS, MIXED 10 for 50p (Sp) 
MICRO SWITCHES, MIXED 
8 for 50p (8p) 
PAPST EXTRACTOR BLOWER FANS 
100 cfm 45 x 4} x 2 €3 50 (28p) 
QUARTZ HALOGEN BULBS 
t2v 55w 50p (5p) 


Postage and package for each item shown 
in brackets. 


KEYTRONICS 


(Mail Order only) 


44 EARLS COURT ROAD 
LONDON W8. 


01-478 8499 
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BELLING LEE INSULATED TERMINALS. Red or 
Black, 5 amp max. 10p pair, p.p. 34p 
BERCOSTAT WIREWOUND RHEOSTAT. 
800 0, 25 watts, Yin dia. 6p, p.p. 7}p. 
FINNED ALUMINIUM HEATSINK. ‘in x I{in. 
Ready drilled. 20p, p.p. 64p. 


SUB-MIN. CROC. CLIPS. Red or Black, insulated 4p, 
Min. quantity, 6, p.p. 3}p. 


GARRARD MAG. TAPE DECKS: 
solenoid operated brakes, etc. 
motors £7-50 each, p.p. £1-22, 


4}in PLANNAIR FANS. Complete, capacitor, «x 
equip. 2,800 r.p.m. £3-50, p.p. 40p. 


ELECTRIC MOTORS, HOOVER OR CROMPTON 
PARKINSON. Single phase a.c. 

Z . £3-75, pop. £1. 
- OF 2,800 rp.u., £6-75, 


30 volt, 


liji-p.s., S0V, 
Mains voltage 


p.p. £1 20. 
thep., 1,440 r.p.m., £2-26, p.p. Zap. 


AUDIO CONNECTORS 


3 pin Din Plug .. a se - 13p each. 
3 pin Din Plug A type, B type we Ope 3s 
2 pin Din Speaker Plug/Socke' -» 1Op ,, 
3 pin Din Line Socket fe 8p. 
3am Jack Plug Screened =... -. 1p ,, 
Standard Jack Plug... 2 -. AO. 
Screened Standard Jack Plugs -. sp... 
Stereo Jack Plug i ie - sp. 
Screened Stereo Jack Plug .. - 8p ,, 

Phono Plugs: Red or Black 3p each. 

P.p. on above items 34ip. 

MAINS NEONS 

Red or Green, Size: fin x fin. 5p, p.p. Bhp. 


LEVER ACTION P.O.1000 TYPE SWITCHES 

Lock 4-pole changeover, 15p, p.p. 3}p. Ex equip. 
Lock ¥-pole changeover, 10p, p.p. 34. Ex equip. 
AUDIO LEADS 

Screened Phono Leads 46in long, 15p. 

3-5mim JACK/3:-5mm JACK 7ft 6in long, 40p. 

5-Pin Din A Type, 5-PIN A TYPE, Approx. sft 
jong, 70p. 

P.p. on above iterna dip. 

MULLARD & MALLORY SCREW TERMINAL 
CAPACITORS 4,500:F 64\', 7,100uF 40¥. 50p each. 
20,000 30V, 25,000 25V, 35.000 15V, 30p each, 
P.p. 10p. 

MULLARD FULLWAVE RECTIFIERS 

6-48V, 15 amp, 75p, p.p. Sip. 

BELLING LEE 1-5 amp in-line rubher covered 
interference suppressor, 25p, p.p. 8p. 

RUBBER 3 PIN 5 AMP NON-REVERSIBLE CABLE 
CONNECTORS, 20p, p.p. dip. 

SOLENOIDS 12 VOLT PULL ACTION 

2in x lin x Zin, 40p, p.p. dp. 

SIEMENS MINIATURE RELAY. Double pole 
changeover dust cover/base 48V, 2500, 50p, p.p. Sp 
new, 
OMRON MK2 MIDGET POWER RELAY. 12V d.c. 
Double pole changeover, New, 70p, p.p. op. 

STC MINIATURE RELAY 240 Q, perapex cover, 
6-15V new, 35p, p-p. Sp. 

GARDNER'S POTTED TRANSFORMER, 0-250V. 
Input: 18V 500m/jn, 50V 150m/a, 6¥ 250m/a output. 
Size: 3in x 2lin x 2tin, 21, p.p. 2Op. Ex equip. 
teated. 
TELESCOPIC AERIALS 
Chromed 7in closed, 28in extended, # section ball 
jointed base, 23p, p.p. 8p new. 

MULLARD 4 DM 160 INDICATORS in plastic 
holderjcover, ex equip., size approx. Vin x Ttin x 
tin, 38p, p.p. 8p. ‘ 

PRINTED CIRCUIT BOARD/19 ACY 19's 10 OA200 
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor} 


resistors. Power supply oO mf/Ad.c. Output 
240V ac. £1, p.p.20p. Ex equip. 

WIRING CABLE 

Size: 1-020. Various colours. 350yu, 60p, p-p. 20p. 


TOGGLE SWITCHES. Double throw. 
new condition, 75p doz., p.p. 13p. 


TOGGLE SWITCHES, Single pole, double throw. 
Ex equip., new condition, 50p doz., p.p. 13p. 


PAINTON PLUG SOCKETS. Type 159 series. 
Working voltage 350V a.c./d.c. current, max. 3 amp 
a.c./d.c. 7 pin plug and socket, 50p, p.p. 6p. 15 pin 
plug and socket, £1, p.p. 6p. 3] WAY PLUG AND 
BOCKET, £1-50, p.p. 6p. 


CASH WITH ORDER PLEASE 


FIELD 
ELECTRIC 
LIMITED 


3 Shenley Road 
Borehamwood, Herts. 


Adjacent Elstree Mainline Station 
Tel.: 01-953 6009 


Ex equip, 


110 
THYRISTOR PROJECTS 
USING 
SCR’s AND TRIACS 


by R. M. Marston 
Postage. |Op. 


£1-40. 


50 PHOTOELECTRIC CIRCUITS 
AND SYSTEMS by P.S. Smith, £130. 
Postage IQp. 


MULLARD FIELD EFFECT TRAN- 
SISTORS by Mullard. £1-80, Postage [Op. 


HI-Fl YEAR BOOK, 1973 by IPC, £1.50. 
Postage 20p. 


VIDEO RECORDING RECORD AND 
REPLAY SYSTEMS by G. White, £3-25. 
Postage I5Sp. 


TRANSISTOR AUDIO AND RADIO 
CIRCUITS by Mullard. €1-80. Postage [Op. 


RSGB AMATEUR RADIO CALL 
BOOK, 1973. 60p. Postage 8p. 


HAM RADIO A BEGIN NER’S GUIDE 
by R.H. Warring. £1-60. Postage !0p. 


SEMICONDUCTOR DIODE LASERS 
by R, W. Campbell. £1-90. Postage I0p. 


THE MODERN BOOK 60. 


BRITAIN’S LARGEST STOCKIST 
of Bricish and American Technical Books 


19-28 PRAED STREET 


LONDON W?2 INP 
Phone 01-723 4185 
Closed Saturday | p.m. 


4 STATION INTERCOM 


I 


7 
7 £725 
Solve your communica- 
tion problems with thia 
Tra or Intercom system: (1 master and 
in de-luxe plastic cabinets for desk or wall 
mountin. Call'talk ‘listen from Master to Subs and 
Subs to Master. [deally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home, Operates 
on one $V battery. On‘off witch, Volume control, 
Complete with onnecting sires each 6ft. and 
other accessories. ['. & P, 40p. 

MAINS INTERCOM 

No batteries—no wires. Just piug in the waanes for 
instant two-way, Juud and clear communication. 
On/off switeh and volume control with lock systern. 
Price £14.40. P. & P. 55p eatra. 


4-Station 
3 Sub: 


Same as 4d-Station Intercom for two-way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 86ft.” connecting wire. 
Battery 14p. TP. & P.25p 


__——— Why not boost 

ae business —effi- 

ciency with this imeredible De-Luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful uftice aul, On/ 
off switch, Volume control. Battery l4pextra. P. & PL 
22p. Full price refunded if not satisfied in 7 days. 


WEST LONDON DIRECT SUPPLIES (PE/2) 
169 KENSINGTON HIGH STREET. LONDON, W.8 
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R.088 MATCHED STERE 
SPEAKERS. Here's real 


stereo speakers! Each unit comes 
complete with 10-foot lead and phono 


plug. and look really sm 
handling per speaker 4 
8 watts peak. Frequency 
16,000 Hz. Flux density: 8 


Impedance: 8 ohms. Dimensions 9" 


high, 55° wide. 43” de 
oiled walnut 

ROC PRICE £9°50 pair 

Normal Price £10 75 


REALISTIC 30 WATT STEREO 
AMPLIFIER MODEL SA-500 

A superb hi-fi amplifrer with all the fea 
tures you've ever wanted - for under 
£46-00, Saving over £10 00 on the normal ' 
retail value Up-to-the-minute slider controls for bass and treble Scparale 
volume and balance contrals. Headphone socket on front panel. Push-button 
iaput controls - magnetic phano (high/low) tunef, aux, mong. monitor 
Loudness push-button control for perfect sound at low output levels 
Left and right push-button on/off switches for speakers. Nowe filtering 
and tape monitoring facilities, Two auxilary AC outlets Frequency response 20 
20,000 Hz * 1 db at full power. 15 watts rms per channel. Walnut cabinet with 
satin aluminium trims. Inputs: phono 2-Sm¥ and SmV RIAA, tuner /aux 250mV, Hum 
and noise: phono - 50db: tuner/aux ~ 65db. How's that for a specification! 


Size 143” wide, 3} "high, 103" deep 


a Laud 
value in 


art. Power ! 
watts rms 
range: 40 
500 gauss 


ep. Finish 
SDLID STATE STEREO AMPLIFIER 
The A-3000 looks as good as st sounds! 
Giving you a big performance this superb 
audio emplilier has a full range of facilities 
on the front and rear panels, On the front - 
all the controls you're ever likely to need 
plus @ headphone socket On the rear - 
signal inputs, speaker outputs end a line 
fusa for circuit protection 

Specifications: 18 watts rms per channel 
into 8 ohms. Frequency response 20-35,000 
Hr (+ 2db) Inputs Magnetic, Ceramic, 
Tuner, Jape. Aux. Tape Play. Size 
345mm x 300mm x 130mm 


CONSTRUCTORS’ 


OLSON RA-310 AM 
STEREO TUNER 
This ROC Tuner ts esp 
signed to match the Ols 
Stereo Amplifier. la 
value, as well as it's 
~ ing design! But of cour 
ideal for use with any other amplifier The RA-310 costs £10 0 
the normal retas! value. and yet it is a highly sophisticated un 


rating the latest solid state techniques. Operation ts drift free tor sup 


reme station-holding capability. You can connect this Tuner 
amplitier, to a tape deck or a tape recorder. And of course 
the stations in the AM and FM bands. FM 87-108 MHz. AM 525 
FM Sensitivites: FM, 32V. AM, 250pV. Stereo separation 30dB at 1kHz, imag 
60d8, Size: 11% wide, 4” high. 73" deep 


/FM/MPX 


KITS 


ecially de | 
on AM-395 TWO TRANSISTOR 
RADIO KIT 


price and 
good look 

Compleze with solar cell 
£2:50 


luewae 
10 PROJECT 
INTEGRATED CIRCUIT KIT 


it, incorpo 
Build a radio, morse key, etc 
£3.50 


to a stereo 
t covers all 
1605 kHz 


e rejection 


STEREO AMPLIFIER 
Here's fabulous 


amplifier measures only 9” 


ZA high». $4” deep. And yet i 


ate ganged volume, balance an 
trols, Plus speaker in/out. mono/ste 


@ tuner and power on/olt slide switches. The ends are oiled wainut, with match 
# ing enamelied metal top The front panel is satin aluminium and walnut-brown 
enamel Frequency response is 50 to 10,000 He + 3dB. Output 3 watts r.m.s 


REALISTIC SA-1008 6-WATT 


exciting value 
minature! This high quality stereo 


in 


SOLAR ELECTRONIC KIT 


20 ways of harnessing 


wide the sun's energy 


thas sepa 
d tone con 
feo, phono 


TWO OCTAVE 
ELECTRONIC ORGAN KIT 


Make your own music. 
Complete with speaker 
14:50 


EAGLE LC.07 STEREO 1 
MOVING-MAGNET 
CARTRIDGE a 
Here's your opportunity 


SPECIAL OFFER! 


CRY TEC —-HA-807 
» 


PHONE RADIO 
a 


HEAD- 


When you want to listen to 
the radio all by yourselt 
Then this will solve the 
problem Separate volume 
and tuning controls with 
easy-to-use knobs Frequency range s 
5% to 1605 kHz medium weve band 
Maximum output is 300 mW 

Normal Price £7 65 AOC PRICE & 08 


for the price of a ceramic! Is sp 


07 mil diamond stylus. Output 
channel Frequency range. 20 
Channei balance 
tron: 2868. Compliance 12-10 


to own a@ transcription cartridge 

Signed to metch top quality tone arms, and 
to get the very best Isom your hi-fi ampli! 

+ 1d8. Channel separa 


ROC PRICE £6 37 


jacially de- 


TmV per 
21,000 Hz 


6 cmidyne 


— 


OLSON AM-395 
hd 40-WATT STEREO 
AMPLIFIER 
An ideal unit for your naw 
| stereo separate system. 
It is. more than £10 00 
below the normal retail 
price! Making tha AM-395 
one of Britein’s best hi-fi 
buys. It tekas in signala from magnetic or ceramic pick-ups 
tuners (sae Olson RA-310} and tape decks. And it's got out- 
0 puts for taping end for headphones. Ther rete bass 
ond treble controis, neparate Left end Right chen volume 
controls. And a jougneas switch for boosting the bess end 
treble notes when listening at low output levels. Frequency 
response: 20-20,000 Hz + 368 Output: 20 wetts r.m.s. per channel 
inte @ ohme. Inputs: magnetic phoao 3-Om¥ RIAA. crystal phone 100m¥. 
tepe 160mV; tuner 160m¥. Size 11 yy” wide, 4~ high. 7}° deep The 
tpacification reads welt - sounds even etter! 
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R.446 3-WAY MATCHED SPEAKERS 

These will do justice to your amplifrer — and to your 
pocket. st anly £20 00 a paw. they are real value for-money. 
Each cabinet 1s heavily lagged and teak finished. They 
handie 16 watts rms (8 watts rms each}. Each loudspeaker 
contains a 6} base unit pius tweeter. Frequency range 40 to 
19.000 Hz. Size 14” high, 9” wide. 6;° deep. 


ROC ELECTRO 


N.-JORY Esq. 193 EDGWARE RD, LONDON, W2 TET. 01-723 6211 
CALLERS WELCOME 9-6 MON. TO SAT. 


Also AT 87 TOTTENHAM COURT RO. LONOON W1 
TEL: 01-580 3739 OPEN 9—6 MON—FRI. SAT. 9-1 


OLSON A400 4 WATT STEREO AMPLIFIER YO 

Here's marvellous value for someane just etertin 

selves up in audio! At only £10-S0. you gat a fine 

scratch resistant metal cabinet. with a smart brushed aluminiam 
front panel. It incorpor separate tone, and volume controls for 
each channel, Inputs are provided for turnt ramic car. 
tridge), tuner ond tape deck or recordar. Frequency response: 70- 
20,000 Hr + 36B. Output: 2 wettsr.m.s. per chennal into $ ohms. 
Inputs: phono 8Om¥, tuner/aux BOmY. Size O° wide, 2)” high. 
4)" wide 


25-WATT 3-WAY 
CRYSLER 

“LIVING AUDIO' 
SPEAKER CE-Sb 


This high quality speak- 

er has its own built-in 

J-way sound sesponse switch. 

giving you the ideal frequency response for 
hi-fi, natural or mood music listening. Its 
beautiful, heavy. oiled walnut net 
incorporates two separete sp f units en 8” woofer, end 0S” 
mid-ranga with 2” concentric tweeter Power handfing 
capacity: 25 watts r.m.s into B ohms. Overall frequency res ~ 
ponse 35-20,000 Hz. Cabinet size: /04” x 74° x OG". Esectly 
right for matthing the most modern decor. 


Ni 7, 25 
‘ormal P, 
£39-95 aaa 


PALACE AM/FMl/MPX STEREO TUNER AMPLIFIER SSA-16 
This is ona of the lowest priced atero tuner amplifiers on the 
market. It covers the full renge of both AM and FM broadcest 
frequencies. And when you're awitched te FM. en indicetor 
lights up when ® stereo signal is recei 4 - that’s the time te 
switch to ‘Stereo’! The SSA-16 hes all the faceiti i 
pect to find on tuners coating twice as much - 9 
2. treble, balence end tuning controle. Selector switch 
phono, AM. FM, stereo, Jeck seckat on front panel for 
stereo headphones. Frequency renge: FM 88-108 MHz. AM 
$35-1605 kHz. Frequency response. $0-10.000 Hz + 368. 
Power output. 4 watts totel musi power into two 8 ohm 
sieakers Size: 16° wide, 44” high. 8” deep. 


AOC 7-WATT STEREO AMPLIFIER 
CHASSIS SK-317 Y 

This exciusive 

ROC Stereo 

Chassis 

completely 

self-contained. and 

it costs £2 25 less 

than the normal re 

tal value! The 

SK-317 is a really 

compact unit measuring only 5}° wide. 14° 

high and 64” deep. 1 contains its own mains 

Power supply. end has a ganged volume control and seperete 
treble controls for each channel. Spacificayon frequency res- 
ponse 40-17 000 Hz + 3dB. output 3 5 watts music power per 
channel into & ohms. input. phono, GOOmV; signal-to-noise 
ratio betier then 45dB 


formal | 
Price £25 20 


OLSON AM-372 18-WATT STEREO AMPLIFIER k& 
Here's a really good emplifier ot o really down-to-earth price - 
neorly £7 less than the normal retail valual Just look et whet 
the AM-372 will do for you - saproduce signets fram ceramic 
or crystel cartridges, AM and FM tuners, end tepe recarders. 
And it gives you outputs for two sets ol speakers, headphones 
and tepe recorders Frequency response 8 30 to 20.000 Hr + 
368. Output 3 wetts¢.m.s. per channel music power into Bohm 
speakers. P ono input 200m¥. Tuner input 200m¥. Size: 
1247 wide. 34° high. 73° deep 


Return-of-post mail order 
service from Edgware 
Aload Orders over £10 
post free (UK only}. 
Add 3p torp&p 
to orders under £10. 
HP terms 
avaifable for callers 


ee 


Please ask us te send you 
ene; you'll thereughly en- 
Jey thumbing through it. 
Everyone dees! 


FULLY ILLUSTRATED 
H ELECTRONIC COMPONENTS 
E CATALOGUE 


PHONE NOW FOR YOUR COPY 
037-42 79033 or write to: 
MAPLIN ELECTRONIC SUPPLIES 


P.O. BOX 3, RAYLEIGH, ESSEX 


| MERE ARE JUST A FEW OF THE 
L K! THOUSANDS or LOW-PRICED 


(ITEMS IN THE CATALOGUE. 


High-gain low-noise 
silicon NPN 


Monostable Multivibrator I.C. 
SN74121 44p 


115-Watt 


Power Transistor 49p 


BCD to 7 Segment decoder/ 
driver SN7447 £1.34 


22S SS SSE 


This very popular SPECIAL 1.C. for organ 
FET builders, 7 stage frequency 
QN 3819 ccccccceccceee fee divider in 1, 14 pin TTL 
en package £2-63 or special price 
for pack of 12, £25. 


Why not ask us to slip a data sheet 
in with your catalogue. 


TIS Bee ZOD 


Postage and packing FREE in UK. But we have t 
handling charge with order under 50p. 


lo ask you fo send a itp 


‘ELECTRONIC BARGAINS 
SOLDERING IRONS 


Recommended Our 

Retail Price Price 
Antex CCN240_— £1-80 £1-44 
Antex CN240 £1:70 £1-36 
Antex X25 £1-75 £1-40 
ee ERE. 


STEREO HEADPHONES 
MD802. Frequency 20-18,000 ¢.p.s. 
8 ohm £3-50 £2-25 


AMPLIFIER MODULE 
Amplifier module AE1000 3 watt, 


ZN414, £1-12 


D.I.L. HOLDERS—/4 pin, I5p, 
16 pin, lép. 


COMPACT CASSETTE 


stage. 


| 3 10 
C60 30p 87p £2:50 
C90 40p £I-17)—-£3-50 
Cassette Head Cleaners 32p 
8-track Head Cleaners 75p 


Fully Guaranteed. Mail Order only 
Cheque or P/O to: P.& P. 13p 


T. F. J. ELECTRONICS 
25 EASTBURY COURT 
LEMSFORD ROAD 
ST. ALBANS, HERTS. 


Build a MW/LW 
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ANYONE wishin 


alarm system, 
BURGLAR ALARM C 


button fault indicator la 
tamperproof metal case 


battery. 


SELF activating and self contained high securicy beil unit (Type C). This unit 
consists of an all weather steel case with tamperproof cover fitted with 
louvres, all welded construction finished in hammer grey, housing a 6in 
heavy duty iron clad bell driven by a solid state silicon relay circuit and is 
powered from a 6 volt internal battery. £15, plus 50p carriage. 


6in HEAVY duty iron clad bell without case. 6 volt. £5-63 plus 30p carriage. 


MAINS POWER SUPPLY unit including miniature lead acid battery on 
trickle charge. 7in x SinX 4in. 6 volt, £9-60. (2 volt, £11-20, plus 30p P. & P. 


PHOTO ELECTRIC (invisible) light ray transmitcer and receiver (MR-2) 
nX 2in metal case complete with internal spring angle 
adjustments, silicon transistor amplifier and 6 or I2 vole relay. £15 per pair 


each housed ina 4in xX 3i 


plus 35p 


MAGNETIC door and window contacts, state which, 75p each plus 10p 
P. & P. 


PRESSURE sensitive mats, £2-50 plus 20p P. & P. 
FIRE detectors, £4 plus 0p P. & P. 


Break glass units, sirens—I2V d.c. and 240V a.c., self adhesive lead foil, 
junction boxes, pass locks, 2, 4 and 6 core cable, snap wire, and many other 


PL. & P. 


items available. 


Orders by pose should include cheque, postal order, money order or cash by 


registered mail. Items un 
Please scate in detail full r 


Bank Road Works, Bowness on Windermere 


OIL WHEEL PROJECTOR 


—BUILD 
YOUR OWN 


or home 
enjoyment 


£6-50 inc. p.p. 


Suitable for mounting on virtually all slide 
Projectors. Kit contains: ye 6” dia. multi- 
coloured oil wheel. x | rpm miniature geared 


MD806. Frequency 20-20,000 c.p.s. mains motor (available separately 80p), 
8 ohm £8-00 £4-95 %& Fullinscructions. 
Coiled Headphone Se 
Extension Lead £1-35 % MULLARD ~ elUs 


A.M. RECEIVER Suitable 470 kilz 


ceramic resonator 


TAD [00 1.C. Complete with 


oan te 
£2:37. 5 watt, £3. Circuit incorporates Tae 
FERRANT! RADIO CHIP, mixer, oscillator, Receiver. 


if. amplifier, a.g.c. 
and audio pre-amp £l 25 inc. p.p. 


C.T. ELECTRONICS 
267 ACTON LANE : LONDON, W.4 
01-994 6275 


IN414 RADIO L.C. 


radio 


Ferranti’s 1.C. £1-20 inc. post. 


ELEMENT, The Trees, Barker Lane 
Mellor, Nr. Blackburn, 


professional 
discotheque use 


J. WILKI 


for 


using 


Lancs. 


ALARMING 
NEWS! 


NOW for che firse cime ever—a direct advisory and supply service to 
g co install their own professional quality burglar or fire 


mp, security keyswitch and solid state circuitry ina 
measuring 7in X SinX 2in with provision for control 
The unit will remove or apply a voltage in an alarm condition, 


ONTROL UNIT (Type F) incorporating a test 


£15-50 plus 30p P. & P. 


priced and technical advice available on proformer, 
equirements, 


NSON, Security Consultant 


Westmorland 


LOUDSPEAKER 
en” 
<@ BARGAINS 


Fane Pop 100 Waitt 18” 8/15 ohm 


Fane Pop 60 Watt 15” 8/15 ohm £11-15 
Fane Pop 50 Watt 12” 8/15 ohm £9-25 
Fane Pop 25/2 12” 25 watts 8/15 ohm £5-40 
Fane Pop 15 12” 10 watts 8/15 ohm £4-00 
Baker Group 25 12” 3, 8 or 15 ohm £6-60 
Baker Group 35 12” 3, 8 or 15 ohm £8-00 
Celestion PS8 for Unilex £2-35 
EMI 13 x 8, 3, 8 or 15 ohms £2-25 
EMI 13 x 8 3, 8 or 15 ohms £2-60 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms £3-60 
EMI 13 x 8 type 350 15 watt 8 ohm £8-00 
Richard Ailen 8” 3, 8 or 15 ohm £2-35 
Richard Allen 12” dual cone 3 or 15 ohm  £2-50 
Fane 8” dual cone 808T 8 or 15 ohm £2-8S 
Fane8”d/cone roll surround 807T 8 or 15 ohm £350 
Elac 59RM109 9” x 5” 15 ohm £2-70 
Elac S8RM114 9” x 5° 8 ohm £2-70 
Elac 64 d/cone 8 ohm £2-25 
Elac 64” d/cone, roll surround 8 ohm £3-50 
Elac 4” tweeter 8 ohm £1-50 
Crossover for above (p. & p. free) £1-50 
Goodmans 8 P, 8 or 15 ohm £675 
Goodmans 10 P, 8 or 15 ohm £5-25 
Goodmans 12 P, 8 or 15 ohm £10-5¢ 
Goodmans 15 P, 8 or 15 ohm £17-00 
Goodmans 38 P, 8 or 15 ohms £27-30 
2”, 25" of 3° 80 ohm 65 
Phillips 5° 8 ohm £1:°95 
7” x 4” of 8% x 5” 3 of 8 ohm £1-50 
10” x 6” 3, 8 or 15 ohm £2.00 


FREE with orders over £6—"Hi-Fi Loudspeaker 
Enclosures’’ book. 


All units guaranteed new and perfect. 
Prompt despatch p. & p. 25p per speaker. 


WILMSLOW 
AUDIO, Dept. PE 


10 Swan St., Wilmslow, 
Cheshire, SK9 1HF 
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LEAK 
TRUSPEED 


2-speed 45 and 3, rpm 
belt drive turntable complete 
with plinth, cover and Shure 
cartridge 


LIST PRICE £69-50 
LASKY'S 


PRICE £47-50 50 


Leak Truspeed on Wainut base with 2 
cover—Less arm and cartridge A LASKY'S 
snip for the Hi-Fi enthusiast PRICE 


DIGITAL 
CLOCK 


EXCLUSIVELY 

FROM LASKY’'S 

The clock meas- 

ures 57/,in (W) x 2%/, 

in. (H)x3 in (D) 

{overall from front of 

drum to back of switch), SPEC. 210/240V a.c. SOHz 
operation, switch rating 250V, 3A. Complete with instruc- 
tions, NOW WITH ILLUMINATED DIAL COMPLETE 
WITH KNOBS FEATURES: @ MAINS OPERATION @ 12- 
HOUR ALARM AUTO “SLEEP"’ SWITCH @ HOURS, 
MINUTES AND SECONDS READ-OFF @ FORWARD AND 
BACKWARD TIME ADJUSTMENT @ SILENT OPERATION 
@ SHOCK AND VIBRATION ROOF @ BUILT IN 
ALARM BUZZER 


SPECIAL quotes LASKY'S 
FOR QUANTITIES PRICE £&O6'°S 


TM-1 TEST METER 
1,000 ohms/volt 


Lasky’s new look top value TM-1 
is a really tiny pocket multimeter 
providing “'big’’ meter accuracy and 
performance Precision movement 
calibrated to +3% of full scale 
Click stop range selection switch 
Beautifully designed and made impact 
resistant black case with white and 
metallic red/green figuring. Ohms zero 
adjustment. 1,000's IN USE. ‘GIZE 
ONLY 27/4 x 3,6 1/14 in. @ DC/V 0-10-50-250- 
1000 at iKohms/V. @ AC/V 0-10-50-250-1000 at 
1K/ohms/V. @ OC Current: 0-1mA, 100mMA. @ Resistance 
0-150K/ohms. @ Decibels 10 + 22dB. @ Complete with 


test leads 
£1:99 cep isp 


£29 


C&P 
25p 


LASKY’S 
PRICE 


TM-5 TEST METER 
5,000 ohms/volt 


Another pocket multimeter from 

Lasky's. The ‘'slimline’ impact re 

sistant case—size 4’/, in. x 21, in 

1/, in. fitted with extra large 2’/, in 

square meter. Readability is superior 

on all low ranges, making this an 

excellent instrument for servicing tran- 

sistorised equipment. Zero ohms 

adjustment. Buff finish with crystal 

clear meter cover. @ OC/V 3-15- 

150-300-1,200 at SK/ohms/V. @ AC/V. 6-30-300-600 at 
2:5K/ohms/V. @ DC Current: 0-300uA. 0-300mA. @ Re- 
sistance: 0-10K/ohms, 0-1M/ohms Decibels: ~ 10dB to 
16dB. @ Complete with test leads, battery and instructions 


LASKY’S £2 "45 


PRICE 


TTC C.1051 
TEST METER 


Miniaturised version of Model 

C-1052 employing similar ultra 

compact slimline impact resis- 

tant cabinet. Buff/green finish. Size 

4 21mmx79mmx 29mm. Features large easy to 

read meter with mirror scale D'Arsonval movement 

Overload protection circuit. Fine calibration gives ex- 

tremely high standard of accuracy on all anges 

Ohms zero adjustment. Colour coded scales @ DC/V 

0-3-15-150-300-1:2KV at 20 K/iohms/V @ AC/V 0-6-30- 

300-1-2KV at 10 K/ohms/V. @ OC current: 0-60yA- 

300mA. @ Resistance: 0-60K-46M/ahms. @ Decibels 
20dB to + 17dB. @ Complete with battery and test jeads. 


Bone €3°75 cap.3 


C.&P 35p 


ashk ys 
MAIL ORDERS AND CORRESPONDENCE 


3-15 CAVELL STREET 
LONDON E12BN __ 01-790 4821 
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TTC. C.1052 
TEST METER 


A multimeter offering high 

accuracy standards for the low 

voltage current and resistance 

measurements required in servicing solid 

state devices. Expanded 86mm colour coded 

scale. Precision 1% resistors, jewelled meter move- 

ment. overload protection circuit. Dark green and 

buff impact resistant cabinet. Size 162mm x 95mm x 

32mm 

OC/V: 0-63-15-60-300-1200-3000V at 30K/ohms/V 

AC/V. 0-6-30-300-1200V at 15K/ohms/V. @ OC current 

0-0 03-3-30-300mMA. @ = Resistance: 0-6K-60K-600K- 

6M/ohms. @ Decibets. —20dB to +63dB. @ Complete with 
battery, test leads and instructions 


KY’ 
price £6°45 cap a 


TMK 200 KIT 


BUILD YOUR OWN 
TOP QUALITY METER 


This meter kit by TMK offers the 

professional electronics hobbyist and 

student the unique opportunity of 

building a first-class multimeter at a 

worthwhile saving in cost. The cabinet 

is supplied with the meter scale and 

movement and rotary range selector 

mounted in position. The highest quality components 
and 1% tolerance resistors are used throughout. Com- 
plete with full construction, circuit and operating 
instructions 


20,000 ohms/volt 


Features 24 measurement ranges with mirror scale. 
large 76mm x 5imm meter scale. Accuracy’ DCV and 
current = 2%. resistance +3%. Special 0-6V DC range 
for transistor circuit measurements 
@ DC/V 0-0 -6-6-30-120-600-1,200V at 20K ohms/V. @ ACV 
0-6-30-120-600-1,200V_ at t0K/ohms/V DC current 
0 06-6-60-600MA. @ Resistance’ 0-10K-100K-1M-10M- 
ohms (58-580-5-8K at mid scale) Capacitance 0-002- 
O-2nF @ Decibels 20 +63 Output 0-05 biock- 
ing capacitor. Uses two 1:5V (U7 type) batteries Black 
bakelite case. Size 127mm x 76mm x 25mm 
COMPLETE WITH FULL INSTRUCTIONS 


KIT PRICE £5:°15 capa 


TTC. C.1084 
TEST METER 


A 43 range precision multimeter 

for bench or field applications 

Specially sensitive ranges for 

measurement in transistor 

circuits (0:-3¥V OC range and 

30uA). Range halving switch for 

DC voltage and current and 

AC voltage. Ohms zero adjustment 

Specification: @ DC/V: 0-0. 3-0. 6-1.5- 

3, 6, 12, 30, 60, 150, 300, 600, 1200V at 

SOK/ohms/V (25K/ohms/V in VA/2 Position). ACIV 

0-3, 6, 15, 30, 60, 120, 300, 600, 1200V at 5K/ohms/V 

(2:5K/ohms/V in VA/2 position). @ OC current: 0-30, 

60nA, 1:5-3-15-30, 150, 300mA, 6, 12A. @ Resistance: 

0-3K, 300K, 3 meg (centre scale 15). @ Decibels: 
10 to +17dB. Output: 0-3, 6, 15, 30, 60, 120, 300V. 

@ OC circuit sensitivity: 301A, 120mV. Complete with 

test leads, batteries 


LASKY’S 611-50 cap up 


PRICE 


FANTAVOX VHF 
105 AIRCRAFT 
BAND 
CONVERTER 


An item for the radio enthusiast 
bringing instant reception of 
the ground-to-air air-to- 
theund waveband. For use 
with any standard AM or FM 
radio covering 535-1600KHz 
88-108MHz respectively—with 
no electrical connection _re- 
quired. The model VHF-105 
self powered by one 9V (PP3 
type) battery. is merely placed 
ciose to the receiving set and then tuned 

over 110 to 135MHz which covers the aircraft com- 
munications band. Voiume and reception effectiveness is 
adjusted by moving both sets to the most favourable 
position. Brushed metal front panel and 18 in. chrome 
telescopic antenna. Size only 102 x 73 x 60mm 
(including knobs). Complete with battery and full instruc- 


tlons. 
£2:6O cap 15p 


LASKY'S 
PRICE 


AUDIOTRONIC 
6 POLE 
QUADRA- 
PHONIC 
DECODER 


This new Audiotronic De- 

coder is a fully transistorised system to reproduce 
4channel sound from SQ records and 4channel discrete 
sources. It performs the CBS SQ matrix decoding func- 
tion on SQ encoded programme material (adopted by the 
mmalority of the world's manufacturers), from disc, tape 
cr FM radio. The four signals, when reproduced through 
four amplifiers and four speakers, will be presented as 
left, right and front, left and right back information, 
Switching Is provided for) SQ recording and FM 
Broadcasts; "'Ambient’’ for enhanced 2 channel sound 
by synthesizing four channels; normal stereo; 2 and 4 
channel record and playback. The master volume 
contro! allows overall level to be set plus a rear 
control for front to back balancing. BRIEF SPEC. 
input imp 40K ohms Output imp. 300 ohms. Freq 
Resp. 4Hz-100kHz, Freq. Sep. 60dB Rear Sep. 20dB 
Power Req. AC240V S50/60Hz, Size 180 (W) x 55(H) x 
220 (D)mm 


LASKY’ 
ieee : $22-50 cap ap 


68 ure mae es, 


SCOe Cee 


LASKY’S DOLBY ‘B’ 
NOISE REDUCTION UNIT 


Lasky's NOISE REDUCTION UNIT uses the famous 
DOLBY ‘B’ system to provide users of semi professional 
and cassette recorders with a way {to increase per- 
formance at low tape speeds by reducing tape hiss 
by 36B at 600Hz rising to 6dB at 1200Hz and 10dB 
for all frequencies above 3000Hz. The unit is ideal 
for replay of pre-recorded tapes and cassettes now being 
issued in the DOLBY 'B FORMAT. Controls are provided 
for input levels and NOISE reduction on record and 
replay. 2 meters are provided tor instant checking of 
DOLBY level. Off tape monitoring is provided by the 
replay input button when uséd with 3 head machines. 
Brief spec: Frequency Response: 20Hz to 15Hz + 1dB 
19KHz-35dB. Channel sep. 50dB at 1KHz. Sig. to noise 
better than 70dB (ref 580MV)}. Power 200250V. AC 
40/60Hz. Size 403 x 229 x 83mm. Matt black front 
panei. with white figuring and silver controls. COMPLETE 
WITH A TEST TAPE (PLEASE SPECIFY WHETHER 
CASSETTE OR REEL REQUIRED) 


LASKY'S SPECIAL c.aP 
INTRODUCTORY PRICE S32°SO 5 


FANTAVOX 
FM-TI 
STEREO 
MULTIPLEX 
TUNER 


A really compact self 

powered FM tuner with 

built-in stereo multiplex decoder 

Variable output (volume) control makes it 

suitable for use with most stereo amplifiers. Switchable 
AFC and directional telescopic aerial ensure spot on 
reception over 88-108MHz ower. 9V DC battery or 
external power pack. Impact resistant black plastic 
cabinet size only 6 (W) x 4%, (D) x 2'/, (H) in 
Compiete with battery 


Brice > £18:95 cap ap 


JUST PUBLISHED 
’73 AUDIO- 
TRONICS 


The great new 1973 edition of Lasky’ famous Audio- 
Tronics catalogue is now available—FREE on request 
The 48 newspaper size pages—many in full colour—are 
packed with 1,000's of items from the largest stocks in 
Great Britain of everything for the Radio and Hi-Fi 
enthusiast, Eiectronics hobbyist, Serviceman and Com- 
munication’s Ham. Over half the pages are devoted 
exclusively to every aspect of Hi-Fi (including Lasky's 
budget Stereo Systems and Package Deals). Tape 
econ ne and Audio Accessories. see the great new 
Lasky's Credit Plan Scheme—enabiing you to buy your 
ideai choice of equipment on easy terms. Send your name 
and address and 15p for post and inclusion on our 
regular mailing list. 


West End and City Branches 

42-45 TOTTENHAM CT. RD., LONDON, W.1 Tel: 01- 
“207 EDGWARE ROAD, LONDON, W.2. Tel: 01-723 3271 
33 TOTTENHAM CT. RD., LONDON, W.1. Tel: 01-536 2605 


636 0845 


Open all day 9a.m.- 6p.m. Manday ta Saturday. 
109 FLEET STREET, LONDON, E.C4 Tel: 01-353 5812 


Open all day Thursday, early clasing Ip.m. Saturday 
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SITUATIONS VACANT 


NEN! 
£50 p. w. 
can be yours 


Jobs galore! 144,000 new computer 
Personnel needed by 1977. With 
our revolutionary, direct-from- 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £2500+ p.a. 

After training, our exclusive ap- 
pointments bureau—one of the 
world’s leaders of its kind—intro- 
duces you FREE to world-wide 
opportunities. Write or ‘phone 
TODAY, without obligation. 


London Computer Operators 
Training Centre 
M82, Oxford House 
9-15 Oxford Street, W.1 
Telephone 01-734 2874 


127 The Piazza. Dept. M82 
Piccadilly Plaza, Manchester J 
Telephone 061-236 2935 


SOUND EQUIPMENT. Interesting and varied 
job installing and servicing public address 
eqnipment. A working knowledge of audio 
is needed (or radio might do). Clean driving 
licence essential, 6 day k.  Wrile or 
phone: Mr. REDER, Reder Ltd... 
Jubilee Works. Esther Road. London. E11. 
Tel. 539 0136, 


EDUCATIONAL 


ENGINEERS. (iet oa technical certificate. 
Postal courses in’ Engineering, Klectronies 
Radio, TV, Computers, Draughtsmanship, 
Buildings, ete, FREE book from: BIET 
(Dept. BPE23), Aldermaston Court. Reading, 
RGF APF. Accredited by CACC, 


~ SERVICE SHEETS 


SERVICE ‘SHEETS for Teviiones Radios, 
Transistors. Tape Recorders. Record Players. 
ee from 5p with free Fault-Finding Guide. 
S.A. orders/inquiries. Catalogue 5p. 
HAMILTON RADIO, 47 Bohemia Road, St 
Leonards, Sussex. Teleplione Hastings 29066, 


SERVICE SHEETS, Radio. TV, ete. 8,000 
models, Catalogue 1p. S.ALE.  enyuiries. 
TELRAY, 11 Maudland Bank, Preston. 


FOR SALE 


MORSE MADE EASY 
FACT NOP FICTION. If you start RIGID 
you will be reading amateur and commercial Morse 
within a month (normal progress to be expected). 

Using svientifieally prepared S-speed tecorda you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it’s aa easy ag 
learning atune. 14 W.P.M. in 4 weeks guaranteed. 

Beginner‘a Section only £3:30, complete course £4-50 
(Overseas £1 extra) details only, 4p stamp. 01-660 2896 


G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY 


SEEN MY CAT? 5,000 iten 
Electrical Gear, and materia 


Me chanic a and 
alts 


FOR SALE. Complete set of "Practical 
Electronic Nov. 64 to Dee. 72, in seven 
hinders £29 a.n.o. A. KIACHING, 10° The 
Hawthorns, Great Ayton, Middlesbrough, 
Teesside, TS9 6BA. 


ALMOST NEW. Heath electronic imulti- 
meter. FET 10MQ input, 27 ranges, 6in 
meter. Cost £54 sell for £30. R.CLA. Data- 
hooks, cosmos, linear ic’s, transistors, applica- 
tions £4, Official Moog synthesiser manual £4. 
Tel. UXB (0895) 3642s. 
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WANTED 


TOP PRICES PAID 


for new valves and components 


Popular T.V. and Radio types 


KENSINGTON SUPPLIES 
(B) 367 Kensington Street 
Bradford 8, Yorks. 


LADDERS 


LADDERS, 24}{t £9-80, carr. SOp. Leaflet 
(Dept PEE) TOME SALES LADDER 
CENTRE. Baldwin Road, Stourport, Wores. 
Tel, 029-93 2574. 


_ RECEIVE RS AND COMPON ENTS | 


Trampus alagironin 


All Brand New. Money back if 
dissatisfied. Fast Service. 5V 
DIGITAL INDICATOR 0-9DP. 
with socket and red Filter 
£1:39. NIXIE 69p. IC GAS 
DETECTOR. Smoke, Butane, 
Vapour, etc. 22:10, data 9p. 
ULTRASONIC TRANSDUCER, 
Transmit or receive, £2. LIGHT 
EMIT DIODES. Visible red/ 
panel clip/data,; 8@p. 


CALCULATOR full 4 function, & digit, £36-97, data 
free. 


IC edigital cloch 


28 pin DIL lzjed hr. 4/6 digit. £11-50, data 9p. 
Kit £21, Indicators 21-29 ea. PCB £1:69, Case 35p. 
MOS/LSI IC data: Calculator 45p. DVM 85p. 


STEREO, 


QUAD AUDIO frum stereo, matrix IC, £2 67. 
MAGNETIC CARTRIDGE, diamond 20-20kHz, 
£4-:19. DUAL 1C PREAMP 81-67. FM Hi-FiTUNER 
£8. MC1310P MPX FM decnder, £2-60; KIT £3-45. 
5W dual amp tone/balance 50-20kHz, £5-97. 

PW Texan. Kit lesa chassis, £21-49; PAKS: Res, 


80p; ic/eemiconductor, £7; caps, 22-49; transformer, 
£2°67 


INTEGRATED CIRCUITS: with data 741 DIL, 28p; 
709 TOS, 2ip: DIL, 28p; 710, 38p; 748, 83p; 723, 
57p; Photodetector/amp, 89p: Voltage Regulator 
ljamp, 5 to 20V, 3 lead, £167; TAD100 RX, 
£1-79; Data 16p; 3 SW AF amp, 21:24. 

JAN TTL: Data booklet, 13p. 

Gates, 7400/1/2/3/4/5/10/20/30/40/50, etc, 15p; 
7413, 20p: 7470/72, 80p; 7473/74/76, 40p; 7447, 
£1-29; 7490, 63p; 7492, 6Bp; 74121, 49p: 74141, #1. 
DIL SOCKETS, high or low profile, 14 or 16 pin, 18p. 
SEMICONDUCTORS 

2N3055, 40p. BC107, 8p. BC108, 8p. BC109, 8p. 
AC126/6/7/8, AC127/8, AC187/8. AF117, 15p; 
AD161/2, 85p; BC167/8/9, 17p; BC177/8/9, 15p; 
BC182/3/4, 8p; BC212/3/4, 9p: BCY70, 16p; 
BFY50/51/62, 1?p; TIS43 UJT, 29p; 2N706A, 12p; 
FET 2N3819, 28p; 2N2926 O. Y., Op; 283053, 17p: 
2N3702/3/4/5/6/7, Llp; 2N3708/9/10/11, Op. 

ME 0411/2, 18p: ME 4001, 12p; ME 410z, lp: 
IN914, 5p; OA91, Sp; OA200/202, 10p. RECTS: 
1N4001, 4p; 1N 4004, 8p; Bridge 100V, 25p. ZENERS: 
BZY88 400mW, Llp; 10W/5-1V, 20p. SCR’s 400¥: 
1A, 28p; 3A, 40p; 4A 55p: Triac 6A, 69p. 
CAPACITORS: 25/30V Electrolytic. 

10/50/100uF, 5p; 200/500uF, 8p; 1,000uF, LBp. 
DISC: 22pF thro’ to 0-047uF, Sp; 0-01 to 0, 6p. 
RESISTORS }W 5%, l}p. PRESETS 0 25W, 4p. 
WEATHER STATION baronieter, temp, humid, 28. 
ELECTRONIC: CAR IGNITION KIT, 26-67. 
FREE CATALOGUE, 58.A.E., Data Sht., 6p each, 
CWO, P. & P. 7p, Overseas 35p. Discount 104+ 10% 


P.O. BOX 28, BRACKNELL, BERKS. 


SPECIAL OFFER. 100 mixed resistors. Pre- 
ferred Values }W and JW £1-25, including 
postage. 2-2mF 260V WKG 10p each, including 
PP. ALEXANDERS, 16 Inverness Street. 
London, N.W.1. Tel. 465 5322. 


MINT, BRANDED 8C169C super-gain low noise 
npn, 10p. AD161/AD162 complementary pairs, 
6060p. Mail order only, "'.K. post 5p. AMA- 
TRONIX LTD., 396 Selsdon Road, South 
Croydon, Surrey, CR2 ODE. 


ORY REED INSERTS 


—— 


Overall length 1.85” (Body length 1.1"), 
Diameter 0.14” to switch up to 500 mA at up 
to 250v D.C. Gold clad contacts. 62. per 
doz.; £3:75 per $00; £27-50 per 1,000; per 
10,000, All carriage paid. 

G.W.M. RADIO,LTD. 
40/42 Portland Road, Worthing, Sussex 0903 34897 


PRECISION 
POLYCARBONATE CAPACITORS 


FRESH STOCK — FULLY TESTED 
Close tolerance. High stability. AL 63V d.c. 

ate 30p; + 1% 80D 

> 1% 60D 

£1%  7bp 

1% #1-16 

+1%, £1-50 

1% £1-80 

45°, 81- 80: wb2% 22-10; 412%, 22-70 

TANTALUM BEAD CAPACITORS. Values 

available 0-22, 0:47, 1:0, 2:2, 4:7, 6-8j:F at 35V, 

1OuF 25V, (52k 20V, 222F I15V, 33uF 10V, 

474k 6V, 100uF 3V—all at Sp each; 6 for 50p; 

14 for €1. Special pack 6 off each value (72 
capacitors) £5. 


NEW !—TRANSISTORS. BCIO7, BC108, 
BCIOS., All at 9p each; 6for 50p; 14 for éI. All 
brand new and marked. Full spec. devices. May 
be mixed to qualify for quantity prices. 


POPULAR DIODES. IN9I4, 7p each; 8 for 
50p; 18 for £1. INGI6, 9p each; 6 for 50p; 14 for 
£1. 1844, 5p each; || for 50p; 24 for él, All 
brand new and marked. 


NEW LOW PRICE—400 mW _ Zeners. 
Values available 4-7, S-6, 6-8, 7-5,8-2, 9-1, 10, II, 
12, 13-5, 1SV. Tol. 25% at SmA, All new and 
marked. Price |Op each; 6 for 50p; 14 for é). 


Special offer 6 off each voltage (66 zeners) £4:50. 


RESISTORS. Carbon film $W 5%. Range from 
2:22 to 2-2MQ in E12 series, i.e. 10, 12, 15, 18, 
22, 27, 33, 39, 47, 56, 68, 82 and their decades. 
High stability, flow noise. All at Ip each; 8p 
for 10 of any one value; 70p for 100 of any one 
value. Special development pack—I0 off each 
value 2°29 to 2-2MQ (730 resistors) €5, 


440V A.C. CAPACITORS. 0O-IuF, size thin x 
tin, 25p; 0-25uF, size Idin x jin, 30p; 0-47 and 
O-S5uF, size ldinx din, ISp; l-OuF, size ZinX Jin, 
4535p; 2-OuF, size 2in X lin 75p. 

SILICON PLASTIC RECTIFIERS §-5A— 
Brand new wire-ended DO27. LOOPIV at 8p 
each or 4 for 30p; 400PIV at 9p each or 4 for 
34p; 800PIV at I4p each or 4 for 50p. 


Sp post and packing on all orders below £5. 
Vv. ATTWOOD, DEPT. B6, P.O. BOX 8, 
ALRESFORD, HANTS 


TAPE AMPLIFIERS £3 
Use 2 x £CCB3, EL84, EZ80. Low impedance 
high sensitivity Vp, 3 ohm 2W O/P. Solenoid 
operated single motor non-standard deck. 
Jin, X 4in, speaker. All in’ polished oak 
cabinet, £3 (£1) with cer. 

RESISTORS: 300 5%, 60p MDE 200 5% Hi- 
Stabs, 60p (12p); Hig9) 1% and 2%, 60p (8p); 
meta ide os 8 "One of each, 

iy. M 70, 6K8, 15k, 27k, 
33k, 82k, 100 for 50p (2p). Meters: 2tin. 
SOOV d.c., 40p (0p); 24in. 10V a.c., 40p (10p); 
tin. 1,500V electrostatic, 60p (l0p); 2¢4in. 
124-0-124 2A, £1 (10p); 3tin. ImA, 75p (1Sp); 
2tin. 100V rect. (SmA FSO), 60D (l0p); Stin. 
0-15-50-150-300-S00V mirror scale, £2 (40p), 
Ferric chloride, Ilb,40p (15p); 10lb, £3-50 (50p). 


HATOSC, 25p; uAT41C, 25; 30! 
BC107-8-9, Bp or 14 ir Naka eet ae 
350V, 10p, 10 for 75p (25p); 8uF/2,500V, £2 
{40p); Reed switch unit, contains 31 250V 
1A reeds mounted round a drum with magnet 


inside, also R's plugs, etc., £1 (25p); 2 for 
fi. iS? (35p); reeds, 4p. ,:A723C, 40p% 2NI613, 


Test GEAR: TFI44G sig. gen., recalibrated 
as new, £20 (£2); decade res. box 0-9999 ohms, 
£7-50 (SOp}: BSR audio oscillator, O-I6kHz 
metered O/P, £9 (£1). 

GREENWELD ELECTRONICS (PE4) 
24 GOODHART WAY, W. WICKHAM, 
KENT. Tel. 01-777 2001. S.A.E. list. Post in 
brackets, small parts 3p. Callers welcome. 
Please ring first (up to 10.30 p.m.) 


RADIO & TELEVISION AERIAL BOOSTERS 
£2.95, five television valves 45p. 50p bargain 
transistor packs, bargain £1 resistor and cap- 
acitor packs. HF-VHE televisions £7-50. 
Carr. £1-50, A.K, for 3 leaflets. VELCO 
ELECTRONICS, Bridge St.) Ramshettom, 
Bury, Lanes, 
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POLYSTYRENE CAPAUITORS. 125V-100, 120, 
150, 180, 220, 270, 330, 390, 560, 640, 620, 1,200, 
1,000, 1,800, 2,200, 2,700, 3,300, 3,900, 5,600, 6,800, 
4,200, 2-01, 0012, 20p doz., post 10p. 0-015, 6-018, 
0-022, 0 027, 0 033, 30p doz., post 10p, when bought 
with other goods post paid. 

COMPUTER PANELS, AMERICAN, 4 —60p, post 12p 
with data. Panel tvpe 773B, % silicon transistors, 
40 divdes, 20p; 701B, 4 n transistors, 16 diodes, 
12p, post Sp each. Fol sof other types and com- 
ponents send large S.A. 

UNIT WITH 4LA2 POT CORES + CAPS, 50p. post 
Jap. LAY ev. eqnipt., 20p, new and boxed, 30p, C.P. 
ORP12 ON PANEL EX. EQUIPT., 35p. (.P. MLC. 
METERS * and 3in. three asy., £1-05, post 2p. 
WIRE ENDED NEONS, 10—45p, 20—75p, post Ap. 
BANK OF FIVE WITH FIVE (407 DRIVER TRAN-, 


SISTORS, 45p. ¢.P. Bank of 30 with) trausistors, 
£2-15, (.P. NEW 46 WAY STEPPING SWITCH 
WITH RESET for maims operation, £1-25, post 25p. 


CROUZ! 

14 rop.ni. acl 
RESETTABLE 
12V. £2, post 15p. 
LO 75p, post 10, 


RED SYN. MOTOR, mains operation 
lip. 5-FIGURE 
Vowill, work on 
IC. 7400 SERIES on panelta), 
NEW COIL PACK LMSW, 8 
vp fype, 50p, post 2Op. 22 POSITION 
STEPPING SWITCH, a.c. tains operated with reset, 
80p, post Jdp. 
ASSORTED COMPONENTS, “ib, £1-50, U.1. 


ASSORTED COMPUTER PANELS, “Ih. £1,56 


CLAD PAXOLIN PANELS. jzin. Sym, 
{ 1p, si 


J.W.B. RADIO 


75 HAYFIBLI ROD, SALFORD 8, LANCE. 
Mail Order only 


Modern Computer Panels. with 
TOS and plastic transistors, 6 for £1, 
ISpp. & p. 

P/C Board S/S 5tin gin. 
50p , IS5pp.& p. 
Transformers, 75 - 7:5V app. 3A, 
60p, p.p. 18 0 I18V 200mA | 24V 
40mA 70p, p.p. 

Potted Transformer, !000 0 I000V 
‘a! 250 mA, Brand New, £6, p.p. 
F.M. Tuner, with RF stage with AGC. 
3 plug in transistors neg earth, Size 
2tyin + in Itin. With circuit, 
£1-25, p.p. 

Crouzet Geared Motors, 240 volt 
10, 15, 30 or 60 rpm, new, £1-40, p.p. 
Transformers, 52-0 52VIA ;} 22-0- 
22V 0-2A, £2, p.p. 34-0 34V 2A + 
22-0 22V--2A, £2, p.p. 

3EGI Scope Tube, new, £1-75, p.p. 
UHE Tuners, transistorised, £1-50, 
P.p. 

Veroboard 0:/ 4in. 
ISp p. & p. 


R.T. SERVICES (Mail order only) 
77 Hayfield Road, Salford 6 


10 for 


$in, 10 for £4 + 


100 WATT AMPLIFIER 


Fully protected, transformerless, 9 transis- 
tor circuit. Inpuc 500 mV. Output into 
Bohms. 0:1". distortion. 

Printed circuit board and full instructions. 
£1-45p - l0p P. & P. S.a.e. for list of 
component bargains. 

EDMUNDS COMPONENTS, 134 NORTH END 
ROAD, LONDON, W14, (Mail order only) 


5—N-Channel FETs 3819E—€I 


Full specification devices complete with circuit 
details for building voltmeter, timer, ohm- 
meter, etc. 
Send 10p for full list of field effect transistors and 
other top quality transistors available at bar- 
gain prices. 


REDHAWK SALES LTD. 


45 Station Read, Gerrards Cross, Bucks. 
MAIL ORDER ONLY 


TV LINE OUT-PUT TRANSFORMERS 
Tidman Mail Order Ltd,, 236 Sandycombe 
Road, Richmond, Surrey TW9 2EQ 
01-948 3702 
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BZY8B 5% Series: 2:7V to 33V Bp. 
TRANSISTORS: 

2N696 t4p 2N3706 MEI120 tép 
2N697 t4p 2N3710 ME4IO1 1tOp 
aniela\ t6ép 2N37h1 ME600I tip 
INI7I (6p 2N4058 ME6IO1 l4p 
2N2219 Wp ACI27 4 MEaoO! l4p 
2N2904 ACI28 MPS8III 32p 
2N2926 AFI24 OC44 2p 
2N30. BCIO7 OC4S t2F 
2 BC108 OCc7i t2p 
2N3702 BC 109 DC72 p 
2N3703 FY 51 DCB 

2N3704 E0401 of N3819 
SOLDERCO : 4p per pin—7p for 14! 


+W Carbon Resistors: 5p per 10 of one 
LED Panel Lamps 45p. DALO PC PEN 80p. 


Discounts begin ac 10% for 104+ 


JEF ELECTRONICS (P.E.2) 


York House, 12 York Drive, 
Warrington WA4 263. Mail Order Only. 
C.W.O. P. & P. 9p per order. Overseas 65p. 
Money back if not satisfied. List free on application, 


Grappenhall, 


BRAND NEW COMPONENTS BY RETURN, 


Electrolyties 16V or 25V, 1, 2-2. 4:7, 10 mfds 
xp. 22. 47, 4p. 100. Sp. SUV, gp e 

Snbininiature bead-type tantaluins, 0-1/ ? 
O22/B5V, O4T/BAV, L/BAV, 2-2736V. 4-7/ ¥ 


1O/16V. 8p, Mylar Film 100V, 0-001, O-0U2, 
0-005, 0-01, 0-02, 2p. 0-04, 0-05, 23p. 0-068, Ov. 
3p. Polystyrene 63V. LOpf.— 10.000pf., 12 


Film 


series, 2p. Mullard miniature Carton 
sistors, E12 series, third watt 1Q—10 MQ. 
S for Sp. Insured postage, xp. THE CR. 


SUPPLY CO. 127 Chestertield Road, she flield, 
Ra. 


COMPONENTS—Integrated Circuits, Digital 
Disphiys. Diodes. Resistors, Capacitors. 
Switch List CAVERN ELEC. 
TRONTCS, 29 Road. Leicester, 
163 6FB. 


3p. 
Clarefield 


MISCELLANEOUS 


AT LAST YOU CAN TRANSMIT AND 
FORGET ABOUT LICENCE EXAMINATIONS 


because this Ministry approved transmitter/receiver 
kit does not use R.F. 

Your transmissions will be vircualiy SECRET since 
they won’t be heard by conventional means. 
Actually ic’s TWO KITS IN ONE because you get 
the printed-circuit boards and components for both 
the transmitter AND receiver. You're going to find 
this project REALLY FUN-TO-BUILD wich the 
EASY-TO-FOLLOW instructions. An extremely 
flexible design with quite an AMAZING RANGE— 
has obvious applications for SCHOOL PROJECTS, 
LANGUAGE LABORATORIES, SCOUT CAMPS, 
etc. 


GET YOURS! SEND £5 50 NOW (S.A.E. for details 
TO: ‘BOFFIN PROJECTS’ 
DEPT. KE2010 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 


ENAMELLED COPPER WIRE 


S.W.G. Hb Reet zlib Reel 
10 14 £bts 65p 
15-19 tts 65p 
20-24 t-te 68p 
25-29 £4-25 75p 
30-34 £1-30 80p 
35-40 £1-40 85p 
The above prices cover P. & P. in U.K. Supplied by 


INDUSTRIAL SUPPLIES 


102 Parrswood Rd., Withington, Manchester 20 
Telephone No. 061-224 3553 


AUDIO KINETIC8: X-40, X-60. X-100, and 
special equipment amplifiers to he released 
soon. For advance information — write: 
IMPULSE DYNAMICS ORG., Box 44. 


FREE! FREE! FREE! 


WITH ORDERS FOR NiP-E-BOARD FOR P.E. 
projects (to reach us by Jan. 31) we will send an 
extra board with compliments. This versatile 
and superior quality standardised printed circuit 
range was reviewed in Market Place, October 
issue. 
Examples of P.E. projects chat can be made on 
NIP-£-BOARDS. Prices in brackets are for drilled 
boards. Planning chart supplied. 
Hooting Owl, Variable Attack and Decay, IC 
Intercom Oscillator, srbp ITEA [6p (30p), glass 
fibre LIEB 9p (35p). 
Rally Driving Game, Square Wave Gen. A.F. Sig. 
Gen, C Bridge, srbp |2EA 27p (52p), glass fibre 
(2EB 32p (62p). 
Designing with |.C.s, srbp 21EA |6p (30p), glass 
fibre (9p (35p). 
IC Intercom Amplifier, srbp 32EAS 30p (58p), 
glass fibre 35p (68p). 

NIP ELECTRONICS, P.O. Box It, 
Beaconsfield Road, St. Albans, Herts, 


230 VOLT A.C. “MAINS” PER- 
FORMANCE from 12 volt car battery. 
R.C.A, INTERNATIONAL 230 volt 
A.C. POWER UNIT. Wonderful 
230 volt a.c. performance with low 
battery drain. Marvelious for A.C. 
FLUORESCENT LIGHTING and 
hundreds of makes and types of 200/240 
volt A.C.and UNIVERSAL A.C./D.C. 
APPLIANCES. Can be used for re- 
charging battery by using an ordinary 
motorist’s 4 amp battery charger. 
Total weight of unit 21 Ibs. New 
improved model only £6-90, plus £1 
delivery. C.O.D, with pleasure. 7 days 
approval against cash. 


Dept. PE BROADWAY DISTRIBUTORS, The 
Generator Centre, House of Time, 273 
Broadway, Rossali, Fylde, Lanes. 


Build the Mullard C.C.T.V. Camera 
Kits are now available with comp. 
rehensive construction manual 
(also available separately at 65p.) 
SEND 5°X7"S.A.E. FOR DETAILS TO 


CROFTON ELECTRONICS 


15/17 Cambridge Road, 
on-Thames, Surrey 


FIBRE OPTICS 


FLEXIBLE LIGHT PIPE used to convey light to 
inaccessible positions for inspection, panel 
indicators, photo-electricand other applications. 
FIBROFLEX Type ¢ glass fibre flexible light 
conduit f.14mm active dia. bundle sheathed in 
P.V.C. Prices per metre (U.K. post free): 1-4, 
70p; 5-9, 55p; 10+, 40p. 25 metres £6 per reel. 
CROFON (Trade mark of Du Pont) Type 1610 
plastic flexible light conduit now available. 

64 filaments. Active dia. 1-80 mm. 

Prices per metre: |-4, £1-20; 5-9, £1; 10+, 8Op. 
25 metres £16 per reel, 

Send S.A.€. for full range of products, price list 
and literature. 


FIBRE OPTIC SUPPLIERS 
P.O. BOX 702, LONDON WI0 6SL 


MUSIC 


lf your interest is in SYNTHESISERS and 
other ELECTRONIC MUSIC projects, you 
need our $973 cacalogue of circuit assemblies 
and units. Detailed and informative, complete 
with project layouts, 20p from: 

TAYLOR ELECTRONIC MUSIC DEVICES 
P.O. Box 42, Chester CH! 2PW 


full 
instructions, £1-25, c.w.o, ARVIN SERVICE 
COMPANY, 12 Cambridge Road, St. Albans, 
Ikerts. 7 


CIRCUIT BOARD ETCHING KITS, 
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ELECTRONICS FANATICS 


whether beginner or advanced —we 
offer a range of over 35 SUPER pro 
ects. 


Have you ever wanted to build A 


MACHINE THAT LEARNS? Or perhaps 
make a TEACHING DEVICE? Maybe ycu 
fancy the idea of an ELECTRONIC 
FANTASY MACHINE? How abouc a 
“Thing’ capable of REPRODUCING 
{TSELF? Whatever your electronic turn- 
of-mind, there’s just GOT TO BE LOADS 
TO INTEREST YOU in the science-fiction- 
world of BOFFIN. 


GET YOUR CATALOGUE — SEND JUST 
ISp NOW! (S.A.E. for details). 


TO: BOFFIN PROJECTS 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL 
SURREY 


Designs by GERRY BROWN and JOHN 
SALMON and presenced on TV. 


DIMMIT 


range of light dimmers 


standard wall mounting models 
Rotary: 400W £3:10 IKW £3-95 
moduleonly: 400W £2-80 IKW £3-60 


Slider: 400W £435 IKW £4-95 
module only : 400W £3-50 I KW £4.05 


2 kW Slider module now available 


Send l0p for complete catalogue of 
Dimmits. Orders: add lOp P. & P. for 
each dimmer. 


YOUNG ELECTRONICS 


54 Lawford Rd., London NWS 2LN 01-267 0201 


METER REPAIRS. Aimmeters, voltmeters, 
Inulti-range meters, ete. Send to METER 
REPAIRS. 39) Chesholin’ Road, London, 
N1I60DS, 


GONSTRUCTION AIDS. Screws, nuts, spacers. 
ete., im small quantities. Aluminiam panels 
punched to spec. or plain sheet supplied, 
Fascia panels etched aluminium to individual 
requirements. Printed circuit: boards—masters, 
hegatives and boards, one-off or small numbers 
Send 6p fe i RAMAR CONSTRUCTOR 
SERVICE Shelbourne Road,  Stratford- 
an-Avon, Warwks. 


BYWOOD STOP PRESS 
RADIO CHIP (Tererrows Word 
AM 10 trans TRE circuit in TOIB package-p 


six components equals one radio, p 
including P. & P. 


DIL size switches: 
'pBw, 2p4dw, 4p2w 4 @ Ip2w 
75p 80p 85p 9p + l2pP.&P. 
NEW LED PRICES: 
TIL302 Large 7 seg displa: 
TIL312 2 inch 7 sagt 
TIL209 IED poin 


P.& nT D 


NO MORE ROOM—CATALOGUE I5p—NOW! 


BytOOD4) 


ELECTRONIcs * ,» 


181 EBBERNS ROAD, HEMEL HEMPSTEAD, HERTS 
0442 62757 


HOLIDAY FOR Boys, 14/16 years. Summer 
1973. Tuition and practical work in electronics 
(and tape recording), engineering (Karting), 
and photography. #1 days in Norfolk, £17°50. 
Write for free brochure: INTER-SCHOOL 
CHRISTIAN FELLOWSHIP, c/o 1 Hubbard 
Road, London, SE27 9PJ. 


THERMOCOUPLE Wire Junctions Base Metal, 
to read te 1200C entigrade. For Kiln 
Pyrometers. 50p each, 13° Derwent Drive, 
Haves, Middx. 


STROBOSCOPES built, tested in smart case. 
Variable 1-40) F.P.8. OS Joule. Special 
offer £10-20. Instructions supplied. SPAN, 
32 Church Road, London, 8.E.19. 


FOR ALL your Electronic Component require 
ments. Send for free list to B.C. ELECTRONIC 
SUPPLIES, 7 Regent Road, Huddersfield, 
HD1 4NR. 


‘Touch Sensitive Envelope Shapers £12-50 


Keyboards from £12-00 
Electronic Piano Units £650 
Transistor I’C Oscillators 8 octave £5-50 
Percussion Units £4.75 
Transistor I’C Oscillators 4 octave £3-50 


Send [5p for Brochure 


DIGICHORD 


Duffryn Glywd House, Elm Road, 
Tokers Green, Reading, Berks. 
Reading 479226 


12 VOLT 
FLUORESCENT LIGHTS 


{as ithustrated} 


Beac power cuts. Be independenc 
for caravans, cents, emergency lighti 
Works anywhere where !2v is available. 
Guaranceed for six monchs. Ready to use at: 


12ins. 8 watt £3-60 post paid 
2lins. 13 watt £4-60 post paid 


SALOP ELECTRONICS, 23 WYLE COP 
SHREWSBURY, SHROPSHIRE. Callers 
welcome, For lists or enquiries, large,s.a.e. 


PSYCHEDELIC MINI-STROBE 
‘ 
A very POWERFUL, POCKET-SIZED 
STROBE-LIGHT that is SELF-CONTAINED 
and you can take anywhere. Go to Parties 
and really BRAIN-FREEZE them with 
DAZZLING PSYCHEDELIC EFFECTS and 
STOP-MOTION FLASHES. Boffin’s new 
MINI-STROBE kit constitutes a fully 
solid-state electronic device which is 
COMPLETE with FUTURISTIC  case/ 
reflector unit, printed-circuit board, 
electronics, and source-lamp—the only 
extra is _a battery which you can buy 
locally. The whole ching can be easily 
built in a few hours. 
A veritable FLICKERING FASCINATOR! 
Adjustable flash-race. 
GET ONE (or two) NOW and BEGIN 
STEALING THE THUNDER at DISCOS 
and PARTIES with your own POCKET- 
LIGHTNING! 


SEND £1-95 for YOUR MINI-STROBE, to: 
- Boffin Projects 


4 Cunliffe Rd., Stoneleigh, Ewell, Surrey 


BOOKS AND PUBLICATIONS 


*Recent Publications KILRIMONT BOOKS 
* No American Reprints 

110 1.C. Projects (Marston) .. £1-20 (* Sp post) 
Electronic Oesigner’s Hand- 

book (Hemingway) .. -. £3-40 
Computer Science (Harvey) .. £2-00 
Understanding Electronic 

Components (Sinclair) -. £3:50 
Many others. S.A.E.for Lists.* Postfree unless 
indicated.* 

KILRIMONT BOOKS (D), Kilrimont 
House, London Road, Braintree CM7 8B@L 


ELECTRICITY Spts £4.50, BASIC ELECTRONICS 6 


(Postage and Packing included) 


BOOK METHOD OF LEARNING 
pts £5.40, BASIC TELEVISION 3pts £3.60 


The Pictorial Approach Manuals assure the quickest and soundest method of gaining mastery over these subjects. 
? (The clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied is 
your 100%, Guarantee. Free Illustrated Prospectus on request. 


Send now to SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 7HP 


STEREO ic pecoper 


HIGH PERFORMANCE PHASE LOCKED LOOP (as in ‘W.W..’ July '72) | 
| 
| 


MOTOROLA MCI3IOP 
EX STOCK DELIVERY 
Specn. Separation: 40dB 50Hz—I5kHz. Distortion: 0-3%. IfP level: 


560mV rms. O/P level: 485mV rms per channel. Input impedance: 50k, 
Power requirements : 8-12V @ I6mA. Will drive up to 75mA stereo 


See close-up work 
with lesa eye strain 
and fatigue. Light- 


Safe and quick. FOUR 13 amp 3-pin 
shuttered Socket Outlets Red neon 


‘on’ lamp or LED. warning indicator operates when in weight s palustable 
KIT COMPRISES FIBREGLASS PCB use. Only £2-40 + 35p p. & p. Also eadband. Powerfu 

H H i i De Luxe Model (illus.) PLUS Magnetic optically ground lenses from Con- 
Canes _ BA Ey ee 1.C., Capacitors, Preset Potm. & Contact Breaker—If you draw too much tinental glassworks. Can be worn 
Nstructions: ny pee ires current it switches off automatically. over normal glasses. An essential 


LIGHT EMITTING DIODE (Red) 
Suitable as stereo ‘on’ indicator. For above with panel mounting clip 
and instructions. Only 35p ++ p.p. 
MCI3IOP only £2:77 + p.p. 6p 

SPECIAL OFFER 
IN4001 50V 1A RECT. DIODES. Full Specification Devices. 
709’ DIL 14 PIN OP AMPS. Full Specification Devices. 


Fi-Comp Electronics 
BURTON ROAD, EGGINTON, DERBY DE6 6GY 


PLUS 30ft. (9 metres) approx. lead. 
27-99 + dip p. & p. Also 6 socket de 
juxe. 210-89 + 5ip p. & p. Bonds offer: 


aid in electronics, heme and work- 
shop, industry, modelling, stamp 
collecting, jewellers, watchmakers and 
if required, set of four fused 13 amp any fine work 2! x magnification. 
plugs 50p extra. Post free if ordered 25-25 + 35p p. & p. 3 X model 50p 
with above. extra. State model. 

TWIN-BEAM SPEC-LAMP—Worn just like a pair of spectaclea. Two powerful 
spot lamps illuminate working area. Can be worn with Binocular Magnifier. Battery 
operated. Only 21-90 + 10p p. & p. Send £2. 


JOHN DUDLEY & CO. LTD. (Dept. PEG), 301 Cricklewood Lane, 
London, NW2. Tel.: 01-458 5917. Callers Welcome. Open Saturdays. 


ONLY 5p each 
ONLY 34p eath 
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1 R.P.M. MOTOR 

Smiths. 240V 50 cycle mains working. Ideal 
motor to drive clock mechanisms. Price £1 each 
orfl0 for £9. 


3 PIN PLUG AND SOCKET 

Our Ref. No. P801. Flat pins American styie 
rated at 10A 250V. Socket panel mounting. 
Plug is white and intended for flex. Useful where 
nen standard power outlet is required. Also 
suitable for speaker leads, etc., etc. Price 25p 
per pair. 


THERMOSTAT WITH PROBE 

Our Ref. No. THO]. Made by Ranco. Range 
0-107°C 186A 250V switch. Joined to a 10in probe 
by approx. 40in of capillary tubing. 1 hole fixing. 
Normal control spindle 85p each. 


THERMOSTAT WITH PROBE 

Our Ret. No. THOG2—As THO1 but the range is 
0-120°C and the capillary tube is approx. 46in 
long. Price 95p each. 


PROCESS SWITCH 

Our Ret. No. P301, 6 switches some of which 
are changeover types. All rated at 10A. Operated 
by motor which makes 1 rev every 3 mina. 
Price £1-25 each. 


PUSH PUSH SWITCH 

Our Ref. No. 804. This is fitted to tablelamps, etc. 
Superior quality and reliable (Leviton). Con- 
servatively rated 1A 250V. Has 2 flex leada 
attached measuring 40in and 12in each respec- 
tively, Price 10p each. 


RE: TIMAC CLOCKS 

Advertised last month we now have obtained 
some continental plugs which will fit these 
clocks where only two lead outlets for electric 
blankets are required. Price 30p each with 6ft 
flex attached, 


INDUCTION MOTOR 

Made by G.E.C. Normal type with approx. lin of 
3/8 spindle. Standard fixing }in stack. Brand new 
G5p each less usual quantity discounts. Good 
stocks available. 


CLOCK WITH 25 AMP SWITCH 

A Bmiths Mains driven clock will coat over £6 
in normal shops—but for less than £2 you can 
have a Smiths clock and a 


MINIATURE ROCKER SWITCH 
Gur Ref. R801. 10A 240¥. 
Self-fixing into hole size approx. 
lin x din by famous French 
maker Russemburgh. Price 10p 
each. 


ROCKER SWITCH 
Our Ref. R802. 13A selt-flxing into hole approx. 
lin x jin. Made by the Carr Fastener Co. Very 
reliable. Price 8p each. 


PHOTO TRANSISTOR 


(a OCP70—ideal for burglar 


alarms and similar applica- 
EXIT SIGNS 


tions. Price 65p each. 


One of our customers 
has polnted out how 
easily our box signs can 
be converted to exit 
signs. These are illumin- 
ated having a 20W fluorescent lamp with 
associated control gear, The front is very thick, 
clear plaatic. Directly onto this you can atick down 
the letters available at most stationers. There ia 
room inside the box for a battery and low volt 
lamp in the case of power failure. Size of sign is 
2ft high x 14in wide x Sin deep. Solidly made 
froin sheet steel and hammer finished in enamel. 
Price £8-60 plus 50p carriage per 200 miles. 


6 PIN PLUG AND SOCKET 

And metal case with flex grip for one end, this 
can be fitted either to a plug or socket and the 
other part fitting to the equipment. Price 40p 
per pair—10 pairs 23-60, 


LIGHT DIMMERS 
We regret that through increased costs our 1kW 
model has now to be increased to £2-95. 


LIGHT DIMMER BOX 

Another feature we can supply is box and 13A 
socket, this makes dimmer suitable for control of 
portable lights and equipment. This price is 45p 
extra, 


TAPE HEADS 

We are gradually obtaining niore information 
about the Truvox tape heads we have, we are 
told that these have been wound in a very 
Ingenlous way ao that winding may be coupled 
either in parallel or in series depending whether 
high or low impedance is required. We also have 
matching erase heade and now offer these in 
pairs, 1 record and 1 erase head. Price of the 
2 track 45p per pair, 4 track 75p per pair. Pair 
mounted on plate 45p extra. 


REED SWITCH COILS 

These are solenoida wound on moulded formers 
of the correct shape and dimensions to take 
standard reed switches. They have printed circuit 
board mounting. Six types available:— 

RC1 takes A reed—Operates 10-15V 600chm 80p 


RC2 ,, ie a 10-15V 1800hm 25p 
RC3 ,, 1 ” i 15-30V lkohm 35p 
Rc, 2 4, ” 15-30V 300ohm 45p 
Rca, 2 i 45-70V 6500ohm 35p 
RCS 2 45-70V 35000hm 40p 


Standard reed. ewitches available 10p each or 
10 for 90p, 100 for 28-50, 


Practical Electronics 


CENTRIFUGAL BLOWER 

Miniature maine driven blower centrifugal type 

blower unit by Woods, powerful but specially 

built for quiet running—driven by cusbloned 

induction motor with specially built low nolae 
bearings. Overall size of blower ia approx. 44in x 44in 
x 4in. When mounted by its flange air is blown into 
the equipment but to suck air out mount it from the 
centre using a clamp, ideal for cooling electrical 
equipment, or fitting into a cooker hood, film drying 
cablnet or for removing flux smoke when soldering 
etc., etc. A real bargain at £1-85. 


MULLARD I.F. MODULE 
This is a fully screened intermediate frequency module f a 
for amplification and detection of f.m. signals at 10-7HMz }/J - 4 
and a.m. signals at 470kHz. The first stage is used asan | ¥y 4 
i.f. amplifier for f.m. and a self oscillating mixer for a.m. ‘= 
operation, in conjunction with an external oscillator coil. 85p each. 10 for 27-85. 
100 for 262-50. With connection diagram. 


TANGENTIAL HEATER UNITS 

This heater unit is the very latest type, most 
efficient, and quiet running. Is as fitted in Hoover 
and blower heaters costing £15 and more. We 
have a few only. Comprises motor, impeller, 
2kW element and 1kW element allowing switching 
1, 2 and 3kW and with thermal safety cut-out. 
Can be fitted into any metal lined case or cabinet. 
Only need control switch, £3-50. 2kW Model as above except 2 kilowatts, £2-50. 
Don't mise thie. Control Switch, $5p. P. & P. 40p. 


ELECTRIC TIME SWITCH 
Made by Smitha these are A.C. mains operated. NOT 
CLOCKWORK. Ideal for mounting on rack or shelf or 
can be built into box with 13A socket. 2 completely 
adjustable time periods per 24 hours, 5A change-over 
contacts will switch circuit on or off during these periods 
£2-50 post and ins., 23p. Additional time contacts 50p pair. 


COMPUTER TAPE 
2,400ft of the Beat Magnetic Tape money can buy—ueers claim 
good resulta with Video and sound. lin wide £1-00 plus 33p post 
and insurance with cassette. Zin wide £1 plus 30p post and 
inaurance with cassette. fin wide 85p plus 25p post and insur- 
ance with cassette. Spare spools and cassettes—lin 75p, fin 75p 
each plus 20p post and insurance. 


THIS MONTH'S SNIP 
MULLARD 4 WATT AMPLIFIER EP 9000 

Suitable for mono or stereo systems. Its output approx. 4W speech or 
music into a 12-15chm speaker. Power requirements 24V 10W. Harmonic 
distortion at typical listening level ia leas than 2%. Frequency response 
at typical listening level 50Hz to 16kHz. Totally enclosed in moulded 
case size 3hin x 2} x lin with screw terminal connections. A fantastic 
bargain at only £1-25 while stocks last. Don't miss this—it’s one of our 
best bargains ever. 


@ 


HORSTMANN “TIME AND SET” SWITCH 

~. (A 30A Switch.) Just the thing if you want to come home 
i to a warm house without it costing you a fortune. You can 
delay the switch on time of your electric fires, etc., up to 

14 hours from setting time or you can use the switch to give 


a boost on period of up to 3 hours. Equally suitable to control 
processing. Regular price probably around £5. Special snip 
Price £1-50, p. & ins. 23p. 


HONEYWELL THERMOSTAT 

Made by Honeywell for normal air temperatures 
40°-80°F (5-25°C). This is a precision instrument with 
a Gifferential which can be adjusted to better than 
15°F. A mercury switch breaks on temp. rise—the 
switch ja operated by a coiled bi-metal element and 
adjustable heater ia incorporated for heat anticipation. 
Elegantly styled and encased in an ivory plastic case 
with clear piastic windows thermometer above and 
awitch vetting scale below-size approx. 3:8in xX 3-2in x 1-4in deep—can be 
mounted on conduit box or directly on wall. Price 21-25 each or ten for 211-25. 


LIGHT CELL 


Almost zero resistant in sunlight increases to 10kohms 


in dark or dull light, epoxy resin sealed. Size approx. tin 
dia. by jin thick. Rated at 500MW, wire ended. 48p with 


ee eRe RO 


circuit. Also ORP 12 light cell 45p. 


PAPST MOTORS i 
Eat. 1/40th h.p. Made for 110-120V working, but a” 
two of these work ideally together off our standard 4 
240V mains. A reaily beautiful motor, extremely ===-| 
quiet running and reversible. £1-50 each. Postage 1 
one 23p, two 33p. 230V model £8. 


RADIO STETHOSCOPE —s * 
Easiest way to fault find—traces signal from aerial 
to speaker—when signal stops you've found the 
fault. Use it on Radio, TV, 
amplifier, anything—com- 
plete kit comprises two special 
transistors and all parta in- 
cluding probe tube and 
crystal earpiece. £2—twin 
atetho-set instead of earpiece 
75p extra post and ins. 20p. 


DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13A sockets in metal box to take 
standard 13A fused plugs and on/off switch 
with neon warning light. Supplied com- 
plete with 6 feet of flex cable. Wired up 
ready to work, £2-25 plus 23p P. & I. 


MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete with heat sinks and con- 
nection tags, data aupplied. 

Model 1153 500m watt power output 65p. 
Model 1172 750m watt power output 85p 
Model EP9000 4 watt power output 81-45. 
EP9001 Twin channel pre amp for atereo £1'80. 
10% discount if 10 or more ordered. 


Where poatage is not stated then orders over 
£5 are post free. Below £5 add 20p. Semi- 
conductors add 5p post. Over £1 poat free. 
8.A.E. with enquiries please. 


(Dept. P.E. 
Callers to 102/ 


February 1973 


7 Park Street, Croydon CRO 1YD 


Tamworth Road, Croydon 


CAR PANEL SWITCH 

Our Ref. No. 802. Arco made. bo 
Haa long fiat ended toggle, black = 
and chrome finish. Rated 2A at 


250V and is double pole on/off. 
Listed at 45p. Our price 22p each. 


CAR PANEL AUTO SWITCH 

Ref. No. 803. Again a flat ended toggle. Made 
by Arrow. A 3 position double pole changeover 
switch centre off for auto aerials, reversing 
motors, etc. 80p each. 


3 PIN REVERSE PLUG & SOCKET 
Our Ref. P§02. For bringing live ieads 


*~. to equipment. All brown bakelite con- 
-- struction, rated 10A 250¥. 


I Price 85p 
per pair. 


13 AMP JUNCTION BOXES 
Made to take 7029 cables so ideal for ring mains. 
Price 8p each or 10 for 72p. 


PORCELAIN FUSE AND CARRIER 
20A 250V MEM Ref. No. 
15LBB/1SLRHW. Make your 
own fuse board. Price 20p per 
pair. 


AUTO TRANSFORMER 
Primary 220-240V. Secondary 110- 
120V. Well built and varnish im- 
Pregnated. 250W intermittent 
rating. 150W continuous rating. |. 
Size approx. 3tin x 3in x 3in. £1 

plus 20p post and insurance. . 


SPIT MOTOR 

200-250¥ Induction Motor, 
driving a Carter gear box witn 
lfin of output drive ahaft 
running at 5 revs per minute. 
Intended for roasting chickens 
also suitable for driving models 
—vwlndmille, coloured diac light- 
ing effect, etc., etc. £1-85 plus 
20p post and insurance. 


PANEL NEON INDICATOR 
Our Ref. No. PIOI. Oblong 
type self-fixing into oblong 
hole. Snitable for 200/250V. 
Price 18p each. 


MAINS TRANSISTOR POWER PACK 

Designed to operate transistor sets and aluplitiers. 
Adjustable output 6V, OV, 12V for up to s00mA 
(class B working). Takes the place of any of the 
following batteries: PP], PP3, PP4, PP6, PP7, 
PPY and others. Kit coniprisea: tains trans: 
former rectifier, srnoothing and load resistor, 
condensers and instructions, Real snip at only 
£1, plus 2Op postage. 


carriage extra at cost. 


INSTANT START UNITS 

For 2ft tubes. Philip’s or Smart & Brown in a 
tray complete with tube clips and tube ends. 
Price 21-50 each or 10 for 218-50. 


FLUORESCENT TUBES 

Standard types—Bi pin ends, ideal pelmet lighting 

aa well as for standard replacemente—18in 15W, 

24in 40W, 36in 40W, 39f4in 40W. All firet grade 

tubes offeref at one price—£8-50 per box of 24— 
e. leas than 15p each. If not collecting then 

please add 50p per box per 200 miles. 


DIGITAL DISPLAY 

Panel mounting unit 
measuring approx. 3jin 
x lin x 14in deep. Size 
of the display aperture ia 
approx. ljin x lin. 
Light up to 0-9. Ex 
equipment but unused 
and in perfect order. 
Price £1 each. 


DIGITAL SWITCHES 

Small type 8.T.C. number 8W21/630CAA. These 
are a enap in fit hole approx. ljin x fin. Knob 
engraved 0-9. Gold plated contacta 1 pole 10 way. 
Thumb wheel operation. These are designed so 
that they may be stacked In rows. Price 75p each. 


6 DIGIT COUNTER 
Operated by 240V a.c. mains through resistor 
or direct from 115V a.c. or from 80V d.c. Made 
by Veeder-Root of America. Metal encased for 
surface mounting. Size approx. 3fin x ljin x 
2tin, Price £1 each. 10 for £9. 


COLOURED 13 AMP SOCKETS 
Standard Flush mounting available in the follow- 
ing colours: Yellow, Green, Grey and Red. These 
are a good quality socket with porcelain interior 
made by Ward and Goldstone. Useful on control 
panels. Price 20p each, 10 for £1-90. 


WATERPROOF HEATING 
ELEMENT 


26 yards length 70W. Self-regulating tem- 
perature control. 50p post free. 


J. BULL (ELECTRICAL) LTD. 
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BUILD A 


PROFESSIONAL 


é . oe 2 
ooo stsee 


TUTTE AW 


You too can build a professional synthesiser like the 
one illustrated using the professionally-proven 
range of Dewtron modules. NEW MODUMATRIX 
modular matrix system replaces clumsy patching. 
3 and 4 octave keyboards and contacts. 


VCO-2 STABLE, PRECISION V/C OSCIL- 
LATOR gives SINE, TRIANGULAR AND 
SQUAREWAVE outputs, 1 volt/octave voltage 
control. £22 each or £25 each 2 or more matched. 
SHE-1 SAMPLE, HOLD AND ENVELOPE 
MODULE gives variable attack, sustain, touch- 
sensitive playing when used with VCQ-2 signals. 
£15. 


Modules (except VCO-1) guaranteed two years. 


SYNTHESISER 
using Dewitron (Regd. Trademark) 


PROFESSIONAL MODULES 

CASH SAVINGS 

by buying modules and parts in bulk! 

All modules are available separately: 

Ring Modulator RM2, £8. Voltage-controlled 
Oscillator VC01, £10-50, giving sawtooth and square- 
wave outputs. Envelope shapers, ES1,_ self- 
triggered or ES2 keyboard-triggered, either type 
£13. White noise type WN1, £7. Voltage-con- 
trolled amplifier VCA1, £10. Voltage-controlled 
selective amplifier (filter for waa-waa, etc.) SA1, £12. 
Voltage-controlled Phase PHi, £17. Automatic 
Announcement Fader module for fading of music 
by microphone announcement, AF1, £9. etc., etc. 
ALL MODULES ARE BUILT, TESTED AND 
SEALED FOR LONG LIFE. Simply connect 
coloured wire connections as per easy instructions, 
build cabinet and wire in controls and patchboard 
connections! Joystick controls £4.50. REVERB 
Module and spring unit £15. 


With over 7 years’ unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound 
effects! Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to a leading group. 
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy" G.I. £330. 


Send 15n for full catalogue of our famous musical effects. 


D.E.W. LTD. 


Save on FE RRANTI 


All devices Top grade Brand new. Fully guaranteed. 


cee ZTX313 10p * DIODES * ZENERS * 
ZTX314 IIp  ZS120 
BFS6! ZTX320 ZS12I ASR Hig 
BFS96 ZTX330 ZS122 KS036A I7p 
BFS97 f ZTX331 ZS123 KS039A 7p 
BFS98 ZTX382 ZS124 KS043A 17 
ZTX107 Z1X383 ZS140 KS047A 175 
ZTX108 ZTX384 ZS141 KSOSIA. I7> 
ZTX109 ZTX450 ZS142 KSOS6A. 17> 
ZTXIN4 ZTX451 ZS170 i 
ZTX212 ZTX500 ZSI7I KS062A 7p 
ZTX213 ZTX501 ZS172 KS068A I7p 
ZTX214 ZTX502 ZS174 KSO75A_ I7p 
ZTX300 ZTX503 Z5176 KS082A I7p 
ZTX30! ZTX504 ZS178 KSOSIA I7p 
ZTX302 ZTX510 ZS270 KSIOOA (7p 
ZTX303 ZTX530 Z$271 KSIIOA  t7p 
ZTX304 ZTX531 ZS272 KSI20A I7p 
ZTX310 ZTX550 ZS274 KSI30A I7p 
ZTX31/ ZTX55! ZS276 KSISOA 7p 
ZTX312 2N3055 65p  Z$278 p  KSI80A I7p 
MOTOROLA: MJE2955, £1-06; MJE3055, 65p; 2N4444, £2.25. 
R.C.A.: CA3075, £1-35; CA3090Q, £4-30. 
GEMINI TUNER. Full kit of semiconductors, £7-60. 


P.E ELECTRONIC PIANO—SPECIAL BULK PRICES! 


350 ZS170, £20; 110 ZTX300, £9-50; 24 ZN7474E, £14-40; 14 
KS047A €2-30. We can supply all semiconductors used in this 
instrument. 
FERRANTI ZN414 MICROCIRCUIT RADIO. As seen on TV. 
pas praca sevice M3 now available to the home constructor at 
only £1-25 each post free, supplied complete with free data. 
oSeBEr ane: BACKING 1Op. Free over £2. Send $.A.E. for Ferranti 
ata. 
WE CAN SUPPLY ANY FERRANTI DEVICE. Send S.A.E. for 
quotation. 
BUY NOW AND BEAT V.A.T. 
ALL PRICES MUST RISE ON APRIL Ist 


DAVIAN ELECTRONICS 
PO BOX 38 OLDHAM. LANCS. OL2 6XJ. 
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254 Ringwood Road, FERNDOWN, Dorset BH22 9AR 


PRINTED CIRCUIT KIT| 


BUILD 50 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS trom your SPARES BOX 


CONTENTS: (1) 2 Copper Laminate Boards 4tin x2jin. (2) 1 Board for Match: 
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. 
(6) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs. 
(9) 2 Miniature Radio Dials SW/MW/LW. Alao free witii each kit: (10) Essential 
Design Data, Circuite, Chassis Pians, etc. for 50 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements and 
constructional ability. Many recently developed very efficient designs published for 


the firet time, including 10 new circuits. 
EXPERIMENTER’S 
PRINTED CIRCUIT KIT 


60p 
Postage & Pack. 10p (UK) 
Commonwealth: 
SURFACE MAIL 5p 
AIR MAIL 60p 
Australia, New Zealand, 
South Africa, Canada 


(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector. 
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier. 
(5) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Double Reflex. j 
(7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with self- 
adjusting regeneration (Patent Pending). (9) Solar Battery Loudepeaker Radio. 
The smallest 3 designs yet offered to the Home Constructor anywhere in the World. 
3 Bubminiature Radio Receivers based on the “Triflexon’’ circuit. Let us know 
if you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Size only 1-62in x 0-95in x 0-25in. (11) Wristwatch Radio 1-15in x 0-80in x 0-5ain. (12) 
Ring Radio 0:70in x 0-70in x 0-53in. (13) Bacteria-powered Radio. Runs on sugar or 
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter- 
com. (17) 1-valve Amplifier. (18) Keliable Burglar Alarm. (19) Light-Seeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor 
Tester. (23) Human Body Radiation Detector, (24) Man/Woman Discriminator. 
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Conatant 
Volume intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop 
Tranamitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Tranamitter/W ire-less 
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre- 
amplifier. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone 
“Photophone’’. (37) Light-Beam Transmitter. (38) Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. Plus 10 Photoelectric 
Circuits, Simple Alarms, Long Range Alarme, Projector Modulators, etc. 


YORK ELECTRICS, Mail Order Dept. 
335 BATTERSEA PARK ROAD, LONDON, S.W.11 


Send a S.A.E. for full details and a brief description of all kits and Projects. 


Practical Electronics February 1973 


. Over ISO ways 
to engineer a 
better future 


find out how 
in just 2 minutes 


That's how long it will take you to fill in the coupon below. Mail it 
to B.LE.T. and we'll send you full details and a free book. B.1.E.T. 
has successfully trained thousands of men at home - equipped 
them for higher pay and better, more interesting jobs. We can do 
as much for YOU. A low-cost B.I.E.T. home study course gets 
results fast- makes learning easier and something to lookforward 
to. There are no books to buy and you can pay-as-you-learn. 

Why not do the thing that really interests you? Without losing a day’s 
pay, you could quietly turn yourself into something of an expert. Com- 
plete the coupon (or write if you prefer not to cut the page). No obligation 
and nobody will call on you... but it could be the best thing you ever did. 


Others have done it, so can you 


“Yesterday I received a letter from the Institution informing that my applica- 
tion for Associate Membership had been approved. | can honestly say that this 
has been the best value for money I have ever obtained - a view echoed by two 
colleagues who recently commenced the course’”’.—Student D.1.B., Yorks. 
“Completing your course, meant going from a job I detested to a job that I 
love, with unlimited prospects’’.—Student J.A.O. Dublin. 

“My training with B.LE.T. quickly changed my earning capacity and, in the 
next few years, my earnings increased fourfold”.—Student C.C.P., Bucks. 


FIND OUT FOR YOURSELF 


These letters — and there are many more 
on file at Aldermaston Court — speak of 
the rewards that come to the man who 
has given himself the specialised know- 
how employers seek. There’s no surer way 
cf getting ahead or of opening up new 
cppwtumities for yourself. It will cost 
you a stamp to find out how we can 


help you. Write to B.LE.T. Dept, BPE1, TIS 
Aldermaston Court,-Reading RG7 4PF BRI 


Published appreaimately on the lath ot cach month by fPC Magazines Ltd. Flectway Hous, 
Andover, Hants, Sule Agente for Australia and New Zealand Gordon & Gotch (A,are LOL : 
East Africa—Stationery and Office Supplies Ltd. Subscription Rate (including posts: 
Practical Electronics is sold yubject to the following conditions, namely, that it al 


NAME 
ADDRESS .. 


Varnigden street, Lowlon, EL 
Mouth Africa -Central News Agen 
: Kor one year ta any part of the world £2 65 (£2.13.0.). 
It uot, without the written consent of t 


MECHANICAL 
A.M.S.E. (Mech.) 
Boiler Inspection 
& Operation 
C&G Eng. Crafts 
C&G Fabrication 
Diesel Eng. 
Eng. Inspection 
Eng. Metallurgy 
Inst. Eng. & Tech. 
Inst. Motor Ind. 
Maintenance Eng. 
Mechanical Eng. 
Sheet Metal Work 
Welding 


ELECTRICAL & 
ELECTRONIC 
A.M.S.E. (Elec.) 
C&G Elec. Eng. 
C&G Elec. Inst. 
C&G Elec. Tech. 
Computer Elect. 
Elec. Maths 
Elec. Science 
Electronic Eng. 
Electrical Eng. 
Install. & Wiring 
Meters 

& Measuring 

Instruments 


MANAGEMENT & 
PRODUCTION 
Automatic Control 
Computer Prog. 
Electronic Data 
Processing 
Estimating 
Foremanship 
Inst. Cost & Works 
Accountants 
Inst. Marketing 
Management 
Metrication 
Motor Trade Man. 
Network Planning 
Numerical Control 
Operational 
Research 
Personnel Man. 
Planning Eng. 
Production Eng. 
Quality Control 


Man. Prod.—cont. 
Salesmanship 
Storekeeping 
Work Study 
Works 
Management 


Constructlonal-cont. 


Building Drawing 
Building Foreman 
Carpentry & Join. 
Civil & Municipal 
Engineering 


DRAUGHTSMANSHIP Constructional 


A.M.LE.D. 

Design of Elec. 
Machines 

Die & Press Tool 
Design 

Electrical 
Draughtsman- 


ship 

Gen. Draughts- 
manship 

Jig & Tool Design 


Technical Drawing 


RADIO & TELE- 

COMMUNICATIONS 

Colour TV 

C&G Radio/TV/ 
Electronics 

C&G Telecomm. 
Tech. 

Prac. Radio & Elec. 
(with kit) 

Radio Amateurs 
Exam. 

Radio Servicing 
& Repairs 

Radio & TV Eng. 

Transistor Course 

TV Main. & Serv. 


AUTO & AERO 
Aero Eng. 
A.M.I.M.I. 
A.R.B. Cert. 
Auto Engineering 
Auto Repair 
C&G Auto. Eng. 
Garage 
Management 
MAA/IMI Diploma 
Motor Vehicle 
Mechanics 


CONSTRUCTIONAL 
A.M.S.E. (Civil) 


Architecture 
Building 


Coaching for many major exams, 


including HNC, 


ONC, C&G, etc. 


Engineering 
Construction 
Suryevors 
Institute 
Clerk of Works 
Council Eng. 
Geology 
Health Eng. 

Heat & Vent. 
Hydraulics 

Inst. of Builders 
Inst. Clerkof Works 
Inst. Works & 

Highway Supers. 
Painting & Dec. 
Public Hygiene 
Road Engineering 
Structural Eng. 
Surveying 


GENERAL 
Agricultural Eng. 
Council of Eng. 
Inst. 
Farm Science 
General Education 
Gen. Plastics 
Pract. Maths 
Pract. Slide Rule 
Pure & Applied 
Maths 
Refrigeration 
RubberTechnology 
Sales Engineers 
Tech. Report 
Writing 
Timber Trade | 
University Ent. 


G.C.E. 

58 ‘0’ & ‘A’ 
LEVELS SUBJECTS 
Over 10,000 
group passes 


POST TODAY FOR A 
BET TER TOMORROW 


Block Capitals Please 


SUBJECT OF INTEREST 
Accredited by the Council for the Accreditation of Correspondence Colleges. 


INSTITUTE OF ENGINEERING 


y Hid: 


” peice eral lech rales ao RE ETT 


To B.LE.T., Dept. BPE1,Aldermaston Court, 
Reading RG7 4PF 


Printed tn Buglaud 
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ECHNOLOG 


by Chapel Rivce Press, 


Rhodesia and Zambia —Kingstons Ltd 


he Publishers trst given, be leut, resold, birel out or 


otherwise dispowed uf by way of Trade at nore than the recommended selling price showy on the cover, und thut it ebull not be lent, resold or tured out or otherwise ‘lispos)d of i 


mutilated condition ur im any unauthorised cover by way of Trade, ur affixed to on 


4s part of any Pubbeation or advertising, liturary or pictorial matter whatsoever. 


U.K's LARGEST ELECTRONICS CENTRES! 
HENRY’S RADIO LTD. EDGWARE ROAD, LONDON, W.2. 


now 


BUILD 
THE 


TEXAN 


20 + 20 WATT INTEGRATED 
1.C. STEREO AMPLIFIER 


% FREE TEAK CASE vith 


complete kits ! 

FEATURES: New slim design with 6 ICs, IC 
sockets, 10 silicon transistors, 4 rectifiers, 2 zeners. 
Special Gardners low field slim line transformer. 
Fibre glass PC panel. Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES 
—DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES: On/off switch indicator, headphone socket, 
separate treble, bass, volume and balance controls, scratch and 
rumble filters, mono/stereo switch, Input selector: Mag. P.U., 
Radio Tuner, Aux. Can be altered for Mic, Tape, Tape head etc. 
(Parts lise Ref. 20 on request). Constructional Details Ref. No 

30p. 


LOW COST HI-FI SPEAKERS 


E.M.I. Size 134in x Bin and Ceramic Magnet 

TYPE 150.6 watt, 3, 8 or 15 
ohms £2-20, Post 22p. 

TYPE I50TC Twin cone ver- 
sion £2:75. Post 22p. 

TYPE 450 10 wate with twin 
tweeters and crossover, 3, 8 
orlSohms. £3-85. Pose 25p. 

TYPE 350 20 wate with tweeter 
and crossover, Band 15 ohms. 
£7-70, Post 28p. 


POLISHED CABINETS 1|50, 150TC, 450 £4.60, 


Post 30p 
ASSEMBLED IN POLISHED CABINETS (8 OHM) 
SERIES 6 tassembled ISOTC) per pair £16°50. Post 70p. 


SERIES 8 (Assembled 450) per pair £18°95. Pose 70p. 
Soe ML3 MW/LW 
nee TUNER TO BUILD 
Uses Mullard Module. 


Slow motion tuning. Built-in 
battery. Ferrite aerial. Overall size 7in x 
TOTAL COST TO BUILD 64:85. Post I5p. 


2Bin x 3fin. 
All pares sold separately—Leaflet No. 6. 


“BANDSPREAD” PORTABLE TO BUILD 
Printed circuie all transistor design 
using Mullard RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
600mW push-pull output, fibre glass 
PVC covered cabinet, car aerial. 
Attractive appearance and performance. 
TOTAL COST TO BUILD £7-98, p.p. 
32p (Batt. 22p). All parts sold separately 
——Leaflee No. 2. 


CATALOGUE 


Fully detailed and 
illustrated covering every 
aspect of Electronics— 
plus data, circuits and 
information. 
10,000 Stock lines at 
Special Low Prices and 
Fully Guaranteed. 

Post 


PRICE 55p_ Per 


(40p FOR CALLERS) 
PLUS! FIVE 
10p VOUCHERS 


Send to this address— 
Henry’s Radio Ltd. (Depe 
PE), 3 Albemarle Way, 
London, E.C.1—for 
catalogue by post only. 
All other mail and callers 
to "303"', see above. 


eee nena ae ait 
MORE OF EVERYTHING ALWAYS AT HENRY’S 


Get a Catalogue—it’s all inthere! 


All the parts you need plus Data and Circuits. 
Prices subject (o change withaut notice. E. & O.E, 


404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381 
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736 
309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963 
303 BARGAIN STORE SPECIAL OFFERS 


uf 


(As featured in “Practical Wireless” 


SPECIAL Oy SLIM DESIGN 
KIT PRICE WITH 
£28'50 ae 
P.&P. ae 
Overall chassis size 
45p 14} in. x Bin. x Qin. bigh 


COMPLETE WITH FREE TEAK CABINET 
Designer approved kits distributed by Henry's! 
Justa 


TEST EQUIPMENT selection 


SE250B Pocket Pencil Signal Injector, £1-90 
SE500 Pocket Penci! Signal Tracer, £1-50 
THL33D Robust 2 K/Vole, £4°55; with case £4'95 ‘ 
TEIS Grid Dip Meter 440 KHz—280 MHz, £13-45 
500 30 K/Voit Multimeter, £9-25; , 
with leather case, £1050 : 
200H!20 K/VoleM meter, £4:20; with case £4-95 
AFI05 SOK/V Multimeter, €8-50; with case, £9-50 
U4341 AC/DC Multimeter with transistor 
tester with steel case, £10-50 
TE20D RF Generator 120KHz—500MHz, £15-95. Carr. 35p 
TE22D Audio Generator 20Hz—200KHz, £17-50. Carr. 35p 
CI-5 3in Pulse Scope }OHz—1OMHz, £39-00. Carr. 50p 
TE65 Valve Voltmeter 28 ranges, £17:50, Carr. 40p 
ALL NOMBREX MODELS IN STOCK 


BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300ke/s BAND- 
WIDTH PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION 
MONO AND STEREO. A popular 
VHF FM Tuner for quality and 
reception of mono and stereo 
There is no doubt about it— 
VHF FM gives the REAL sound 
All parts sold separately 

Free Leaflet No.3 & 7. TOTAL £6-97, p.p. 20p 
Decoder Kit £5-97. Tuning meter unit €1-75, 

Mains unit (optional) Model PS900 €2-47. Post 20p. 


Mains unict for Tuner and Decoder PS6/I2 £3:25. Post 20p. 
na a RE stad 
aE ee 

PA—DISCO—LIGHTING OF = OS = 
UK's Largest Range—Wrice - © & x & 
phone or call in. Details and & & & * & 
demonstrations on request yee, na z | 
DIZOL 3 Channel sound co —- RRA Same 


light unit, 3kW. £29.75 


DI49L 3 Channel Mic (Built-in) to light, FIBRE OPTICS 


3kW. £38-75 LIGHTING * MICS 
D370S 70 watt Disco amp/mixer, £49-95 EFFECTS . PRO- 
DISCOAMP 100 watt Disco amp/ JECTORS - SPOTS 

mixer, £66-50 . OIMMERS 
DIIO5S 30 watt Disco amp/mixer, £32-75 STANDS: MIXERS 
Anti-Feedback Quality Mic., £11-50 SPEAKERS 
145500 50 wact PA amplifier, £44:00 Everything for 
Group 300 150 watt rms Group Valve PA — Disco — 

amplifier, £86°00 Lighting. 
@ Portable discos—details on request FREE Stock Liste 
@Credit terms for callers Ref. No. 18. 


SINCLAIR PROJECT 60 MODULES 


—SAVE POUNDS pee 
Z30 £3.57 Z50 £4.37 os 
STEREO 60 £7-97 PZS £3.97 
PZ6 £6.37 PZB £4.77. 
Transformer for PZ8 £2-95, 
Active Filter Unit £4.45, 
Stereo FM Tuner £16.95. 
1Cl2 £1-80 Ql6's £15 pair. 
Post, etc. 20p per item. 


wo eeee) 


PACKAGE DEALS Post 25p 
2 x Z30, Stereo 60, PZ5 £15.95 
2 x Z30, Stereo 60,PZ6 £18-00 
2x Z50, Stereo 60, PZ8 £20-25 
Transformer for PZ8 £2-95 
PROJECT 605 KIT £19-95 


TRANSISTORS — IC's — SCR’s — 
RECTIFIERS — TRIACS, ete 

LATEST BROCHURE Ref. No. 36 on 
request or see our earlier page, 


May to August 1972) 


All Mailto: 303, Edgware Rd., London, W21BW 
ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF. 


RECORD DECKS 
CHASSIS (Post 50p) 


SP25/3, £10-25 HT70, £14-50 
MP60, £9.95 MP6I0, €12-95 
AP76, £17-95 GL75, £28.50 


PLINTH/COVERS (State Model) 
SP25/MP60/610 €3-30 (Post 40p) 
AP76 £4:50 (Post 40p) 
CART/PLINTH/COVER 

(Post 70p) 
(HL) MP60/GB00H/PC _£18-50 
MP610/SCSMD/TPD2/PC £19-95 


AP76/M756SM/PC £3250 
AP96/M756SM/PC £39-95 
(HL) AP76/GB00/PC £28-95 
(HL) SP25/GBOOH/PC = £18-95, 
HT70/G800/TPDI/PC  £24-50 


(HL) 2025/9TAHCO/PC £13-95 
MP60/SC5MD/PC £17-25 
(HL) GL75; G800E/PC £41-95 
(HL) GL75/G800/PC £38.95 


ULTRASONIC 
TRANSDUCERS 
Operate at 40kc/s up to 100 
yds. Ideal remote switching and 
signalling. Complete with data 

and circuits, 

PRICE PER PAIR €5-90, Postel Op. 
MARRIOT TAPE HEADS 
4 TRACK MONO 
or 2 TRACK STEREO 


“17"" High Impedance £2:00 
18°" Med. Impedance £2-00 
36" Med.-Low Imp. £3-50 
Erase Heads for above 75p 


"63" 2 track mono — High 

Impedance £1-75 
43°" Erase Headfor above 75p 
ee 


POWER INTEGRATED 
CIRCUITS 

Plessey SL4030—3 wate with 
8-page data, layouts and circuits 
£1-50. P.C. Board 60p; Heat Sink 
I4p, Sinclair (C12-—-6 wate with 
data and circuits £1-80. 
TH9013P—20 wate 
Amp Module €4-57, 
TH9014P-IC Preamplifier £1:50, 
Data/Circuits (No. 42) 
for above [0p, 


7 SEG & NIXIE TUBES 
(Pose [5p per | to 6) 
XN3, XNI3, GN6 0-9 
view with data, 85p. 
GNP-7, GNP-8 0-9 side view 
with decimal points and data, 
95p. 
3015F 7 seg. £2 each, £7 per 4 
with data, 
12 and 24 hour clock circuits. 
Ref. No. 31 [5p. 


MINIATURE AMPLIFIER 
5 transistor. 300mMW o/p. 
Fitted volume and sensitivity 
control 9 volt operated. £1-75 
each, p.p. t5p. 


QUALITY SLIDER CONTROLS 
60mm stroke singles and 
ganged. Complete with knobs. 
3kQ, 10kQ, 25k, l00ka, 
250k 9, 500kQ. | meg. Log and 
4Lin. 40p each, 10kQ. 25kQ, 
50kQ, 100kN, 250k, Log and 
Lin. ganged. 60p each, 


Hi-Fi AND TAPE 
EQUIPMENT 

- Acknowledged 
as U.K.’s 
Largest Stockist 
with Lowest 
Prices Plus 12 
Months 
Guarantee 
Write or call 
for FREE 16 
page lists 
(Ref, No. 17) 


Power 


side 


309-354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday. 


MORE OF EVERYTHING AT THERIGHT PRICE ALWAYS AT HENRY'S [Mj 


